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TRIAZOLE DERIVATiVES 

This invention relates to triazole derivatives. !t also relates to their uses, processes 
for tfseir preparation, the intermedi^es used in their preparation and compositions containing 
them, 

5 The compounds of the present invention are indicated in the treatment of a wide 

range of dfsordere, particuiarly aggression, Aizheimer's disease, anorexia nervosa, anxiety, 
anxiety disorder, asthma, atherosclerosis, autism, cardiovascuiar disease (inciuding angina, 
atherosclerosfs, hypertension, heart faiiure^ edema, hypernatremta), cataract, centra! nervous 
system disease, cerebrovascular jschemia, cirrhosis, cognitive disorder, Cushing's disease, 

10 depression, diabetes mellitus, dysmenorrhoea (primary and secondary), emesis (inciuding 
motion sfci<ness), endometriosis, gastrointestinal disease, giaucoma, gynaecologicat disease, 
heart disease, intrauterine growth retardation, infiammation {inciuding rheumatoid arthritis), 
ischemia, ischemic heart disease, iung tumour, micturition disorder, mittlesmerchz. neoplasm, 
nephrotoxicity, non-insuiin dependent diabetes, obesity, oiasessive/compuisive disorder. 

15 ocular hypertension, preciampsia, premature ejaculation, premature {preterm) labour, 
pulmonary disease, Raynaud's disease, renal disease, renal failure, male or ferrjale sexual 
dysfunction, septic shock, sieep disorder, spinal cord injury, thrombosis, urogenital tract 
infection or uroiithiasts. 

Particularly of intetest are the foliovving diseases or disorders: 

20 anxiety, cardiovascular disease (including angina, athefoscierosts, hypertension, 

heart failure, edema, hypernatremia), dysmenorrhoea (primary and secondary), 
endometnosis, emesis (including motion sickness), intrauterine growth retardation, 
infiammatfon (including rheumatoid arthritis), mStiesmerchz, preciampsia, premature 
ejaculation, premature (preterm) labour and Raynaud's disease. 

25 Notably, the compounds of the present invention are useful in the treatment of 

dysmenorrhoea {primary and secondary). 

There is a high unmet need in the area of menstfuat disorders and it is estimated that 
up to 90% of a!i menstruating women are affected to some degree. Up to 42% of women 
miss work or other activfties due to menstrual pain and it has been estimated that around 600 

30 million VWrk hours a year are lost in the US as a result {Coco, A,S. (1999). Primary 
dysmenorrhoea [Review] [30 refs], Ammcan Family Physician, 60, 489-96.}. 

Menstrual pain in the lower aixiomen is caused by myometria! hyperactivity and 
reduced uterine blood flow. These pathophysiological changes result in abdominal pain that 
radiates out to the back and legs. This may result in women feeling nauseous, having 

35 headaches and suffering from insomnia This condition is called dysmenorrhoea and can be 
classified as either primary or secondary dysmenorrhoea. 



Primary dysmenorrhoea is dtagncsssd when no abnormality causing the condition is 
identified. This affects up to 50% of the female population {Coco, A.S, (1999), Primary 
dysmenorrhoea. [Review] [30 refs] American Family Physicisn, 60, 489-96.; Schroeder, 8 & 
Sanfillppo, J.S. (1999) Dysmenorrhoea and pelvic pain in adolescents. [Review] [78 refs]. 
P&diatnc Clinics ofNortti America, 46, 555-71), Where an underiying gynaecological disorder 
is present, such as endometriosis, pelvic inflammatory disease (FID), fibroids or cancers, 
secondary dysmenorrhoea wlf be diagnosed. Secondary dysrrjenorrhoea is diagnosed in 
only approximately 25% of women suffering from dysmenorrhoea. Dysmenorrhoea can occur 
in conjunction with menorrhagia, which accoLints for around 12% of referrals to gynaecology 
outpatients departments. 

Currently, women suffering from primary dysmenorrhoea are treated vAth non- 
steroidal anti-inflammatory drugs (NSAIO's) or the oral contraceptive pi!!. In cases of 
secondary dysmenorrhoea surgery may b& undertaken to correct the underiying 
gynaecoiogica! disorder. 

Women suffering from dysmenorrhoea have circulating vasopressin levels which are 
greater than those observed in healthy women at the same time of the menstrual cycle, 
inhibition of the pharmacologicaf actions of vasopressin, at the uterine vasopressin receptor, 
may treat or alleviate the symptoms of dysmenorrhoea. 

The compcunds of the invention, and their pharmaceutically acceptable salts and 
solvates, have the advantage that they are selective inhibitors of the Via receptor {and so are 
likeiy to have reduced side effects), they may have a more rapid onset of action, they may be 
more potent, they may be longer acting, they may have greater bioavaiiabiiity or they my have 
other more desirabie properties than the compounds of the prior art. 

The invention therefore provides a compound of the formula (I): 



or a pharmaceuttcaily acceptable derivative thereof, wherein 

R represents Ci.ealkyI {optiofially substituted by Ci..galkyloxy or Met), or 

C.,.saii<yioxy; 

r" and independently represent hydrogen, halo or Cvgafkyf; 

ring A represents Het 
X represents O or NR''; 

represents hydrogen orCi,8aikyi; 




(1) 



ring 8 represents a phenyl group or Het^, either of which may be opttonaiiy 
substituted with one or more groups selected from haio, CN, Ct^alkyloxy, CFj, Ci^aikyi, NH2 
and NO2; 

Het, and Het' independently represent a 5- or 6~membered saturated, partiaiiy 
5 unsaturated or aromatic heterocyclic group comprising either (a) 1 to 4 nitrogen atoms, (b) 
one oxygen or one sulphur atom or {c) 1 oxygen atom or 1 sufphur atoms and 1 or 2 nitrogen 

atoms: 

Het'' represents a 5- or 6~membered aromatic heterocycitc group comprising either 
(a) 1 to 4 nitrogen atoms, (b) one oxygen or one sulphur atom or (c) 1 oxygen atom or 1 

10 sulphur atoms and 1 or 2 nitrogen atoms. 

In the above definitions, haio means fluoro, chioro, bromo or iodo. Afkyf .atkytene and 
aikyjoxy groups, containing the requisite number of carbon atoms, can be unbranched or 
branched. Examples of aikyi include methyl, ethyl, n-propyl. i-propyl, n-butyi, i~butyi, sec-butyl 
and t-butyl. Examples of aikyioxy inciude methoxy, ethoxy, n-propoxy, i-propoxy. n-butoxy, i- 

15 butoxy, seo-butoxy and t-butoxy. Examples of alkylene include methylene, 1,1 -ethylene, 1,2- 
ethyiene, 1,1 -propylene, 1 ,2-propylene, 1,3-propyiene and 2,2-propyiene, Het represents a 
heterocyclic group, examples of which inciude tetrahydrofuranyt, tetrahydrothiophenyl, 
pyrroiidinyl, tetrahydropyranyi, tetrahydrothiopyranyL piperidinvL 1.4-dioxany!, 1,4~oxathtany!, 
rnorphoilny!, 1,4-dithtany!, piperastnyl, 1.4-azathianyi, 3,4-dihydro-2H-pyranyt, 5,6-dihydfo-2H- 

20 pyranyl, 2H-pyranyi, 1.2,3,4-tetrahydropyridinyl. r2,5,6-tetrahydropyndtnyl, pyrrofyl, furanyf, 
thiophenyl, pyrazolyl, imidazoiyi, tsoxazoiyl, oxazolyf, isothiazoiyi, thiazolyf, 1,2,3-triazolyl, 
13,4-tria2:olyl, 1-oxa-2,3-dta2:oiyi, 1-oxa~2,4-dia20iyl, 1-oxa-2,5-<iiazoiyi, 1-oxa-3.4-diazoly!, 1- 
thia-2,3-dtazofyl, 1-thta-2,4-diazoiyf, 1-thia-2,5-diazolyl, 1-thta-3,4-diazoiyf, tetrazofyi, pyhdinyi, 
pyridazinyi, pyrimidinyl and pyrazinyi. 

25 Preferred aspects of the invention are selected from any one or more of those 

described below: 

R represents C..t)alkyl. preferably methyi; 

R represents Ci.Raikyioxy, preferably methoxy: 

R represents Ci.s alkylene-oxy-Cvgaikyi, preferably methoxymethylene or 
30 ethoxymethylene; 

R represents Ci.s alkylene-Het, preferably methyiene-Het, and Het is preferably 
triazolyl. morpholinyl or pipertdinyl; 

R' represents halo, preferably chioro; 
represents hydrogen or methyi; 
35 ring A is attached to the triazoie ring via a nitrogen atom; 

ring A represents piperidinylene; 
X represents O; 



NR^ represents NH or NMe; 

ring 8 represents a ptieny!, pyridtny! or pyrazinyl group; 

ring B is substituted, preferably mono- or di-substttuted, preferably the substftuents is 
selected from F, Ci, CN, methyi, methoxy, CF3, NO2, CONH2; 
5 Specific preferred compounds according to the invention are those listed in the 

Exampies section below, and the pharmaceutically acceptable salts thereof. In particular; 

H4-{4-Chloro-phenyi)-5-methyf-4H-{1,2<4]tria2ole-3-y!H-P'ienoxy-pfper!dfne; 

2-({ 1 -[4-(4-Chloropheny i)-5-( methoxy methyi )-4H~1 , 2<4-trlazol-3-yi3pi peridi n-4- 
yi}oxy)pyr!dtne; 

1 0 2-{1 44-(4-Ch!oro-phenyi)-5-i1 ,2,3]triazofe-2-yimethyi-4H-I1 ,2,4jtr!azoie-3-yl]-p!peridm- 

4--yloxy}-pyrimidine; 

2-{1 -[4-(4-Clitoro-pheny i )-5-ethoxy-4H-^ 1 2,4]tr!a20le-3-y l|-p! perid! n-4-yloxy}- 
pyrimidine; 

A/-{1-{4-(4-Ciiloropheny!)-5-methyMH--l2,4-tria20i-3--yi]-piperfdin-4--yi}-;V-- 
15 methyl pyrldin-2-amfne; and 

^41.:[4,(4,Ch!orophenyl)-5-methy!-4W-1.2,4--triazol-3-yll-piperid!n-4-y!}-A|. 
methylpynrnjdtn-2-amine 

Pharmaceuticaliy acceptable derivatives of the compounds of formula (1) according to 
the invention include salts, solvates, complexes, polymorphs, prodrugs, slereotsortters, 
20 geometric isomers, tautomeric forms, and isotoplc variations of compounds of formula (1). 
Preferably, pharmaceuticaliy acceptable derivatives of compounds of formula (1) comprise 
salts, solvates, esters and amides of the compounds of fonnuia (l). More preferably, 
pharmaceuticaSy acceptable derivatives of compounds of formula {1) are salts and solvates. 
Pharmaceuticaliy acceptable salts of the compounds of formula (1) include the acid 
25 addition and base salts thereof. 

Suitable acid addition salts are formed from acids that form non-toxic saits. 
Examples tnctude the acetate, aspartate, benzoate. besytate. bicarbonate/carbonate, 
bisulphate/suiphate. borate, camsyiate. citrate, edisyiate. esylate. formate, fumarate. 
giuceplale, gluconate ijiucuronatt, l--^>d*^ '■opr.osprtdte hiberuate h^dfochlonot'/chiondo 
30 hydrobromide/bromide, hydroiodiae/fodide, fselhionate. lactate, malate. mateate. malonate 
mesylate, methyls.utph.nte naphthylate 2-napsylate nicotinate nitfate, orotate, jxjiate 
palmitate, pamoate, phosphate/hydrogen phosphate/dihydrogen phosphate, saccharate, 
stearate, succinate, tartrate, fosyiate and trifiuoroacetate salts. 

Suitable base salts are formed from bases that form non-toxic salts. Examples 
35 include the aluminium, arginine, benzathine, caicium, choline, dietfiyiamine, dioiamine, 
glycine, lysine, magnesium, meglumine, olamtne. potassium, sodium, tromethamine and zinc 
salts. 



Hemisaits of acids and bases may also be formed, for exampfs, hemtsufphate and 
hemicalcium salts. 

For a review on suitable salts, see Handbook of Ptiafmaceuticai Saits- Properties. 
Seiection. and Use by Stahi and Wermutin (Wifey-VCH, Weinheim, Germany, 2002). 
5 Pharmaceutically acceptabte saits of compounds of formula (!) may be prepared by 

one or more of three methods; 

(i) by reacting the compound of formula (1} with the desired acid or base: 

(ii) by removing an add- or base-labile protecting group from a suitable 
precursor of the compound of formula (!) or by ring-opening a suitable cyclic precursor, for 

10 example, a iactone or lactam, using the desired acid or base; or 

{itt) by converting one salt of tiie compound of formula (!) to anotiier by reaction 
with an appropriate acid or base or by means of a suitable ion excfiange column. 

Aii three reactions are typically cairied out in solution. Tiie resulting sait may 
precipitate out and be coiiected by filtration or may be recovered by evaporation of the 
15 soivent. The degree of ionisation in the resulting salt may vary from completely ionised to 
almost non-ionised. 

The compounds of the invention may exist in both unsolvated and solvated forms. 
The term ^solvate' is used herein to describe a molecuiar complex comprising the compound 
of the ifwsntfon and a stoichiometnc arriount of one or more pharmaceutically acceptable 
20 solvent molecules, for example, ethanoi. The term 'hydrate' m employed when said solvent is 
water. 

Included within the scope of the invention are complexes such as ciathrates. dmg- 
host inclusion compiexes wherein, in contrast to the aforementioned solvates, the drug and 
host are present in stoichiometric or non-stoichiometnc amounts. Also included are 

25 complexes of the drug containing two or more organic and/or inorganic components that may 
be in stoiGhiometrfc or non-stoichiometric amounts. The resulting complexes may be ionised, 
partially ionised, or non-ionised. For a review of such complexes, see J Pharm Sci, 64 (8), 
1269-1288. by Haleblian (August 1975). 

Hereinafter all references to compounds of formula (!) include references to salts, 

30 solvates and complexes thereof and to solvates and complexes of salts thereof. 

The compounds of the invention include compounds of formula (!) as hereinbefore 
defined, including all polymorphs and crystal habits thereof, prodrugs and isomers thereof 
(including oprtioal, geometric and tautomeric isomer) as hereinafter defined and isotopicaily- 
labeled compounds of formula (i). 

35 As indicated, so-called "pro-drugs" of the compounds of formula (1) are also v«thin the 

scope of the invention. Thus certain derivatives of compounds of formula {i) which may have 
little or no pharmacoiogicai activity themselves can, when administered into or onto the body. 



be converted into compounds of formula {!) having the desired activity, for exampie, by 
hydrolyttc cieavage. Such derivatives are referred to as 'prodrugs'. Further information on 
the use of prodrugs may be found in Pro-drugs as Novei Delivery Systems , Vol. 14, ACS 
Symposium Series {T Higuchi and W. Steiia) and Bioreversibie Carriers in Drug Desipn , 
5 Pergamon Press, 1987 {ed E B Roche, American Pharmaceutical Association). 

Prodrugs in accordance with the invention can. for example, be produced by 
replacing appropriate functionalities present in the compounds of formula (I) with certain 
moieties known to those skilled in the art as pro-moiettes' as described, for exampie, in 
Destgn.MProdruas by H, Bundgaard {Elsevier, 1985). 
10 Some examples of prodrugs m accordance with the invention inciude; 

(i) where the compound of formula (1) contains a carboxylic acid functionality 
(-COOH), an ester thereof, for example, a compound wherein the hydrogen of the 

carboxyiic acid functionality of the compound of formula (!) is replaced by {Ci-Ca)aii<yi; 

(ii) w^tere the compound of formula (1) contains an alcohol functionality (-OH), an 
15 ether thereof, for example, a compound wherein the hydrogen of the alcohol functionality of 

the compound of formula (!) is replaced by {C:-Cf.)alkanoy!oxymethyl: and 

(iif) where the compound of formula (i) contains a primary or secondary amino 

functionality (-NHj or -HHR where R # H), an amide thereof, for example, a compound 

wherein, as the case may be, one ot both riydrogens of the amino functionality of the 
20 compound of formula (i) is/are replaced by {CrC,<i)alkanoyi. 

Further examples of repfacement groups in accordance with the foregoing examples 

and examples of other prodrug types may be found in the aforementioned references. 

Moreover, certain compounds of formula (1) may themselves act as prodrugs of other 

compounds of fomiula (I). 

25 Also included within the scope of the Invention are metabolites of compounds of 

formula (! ). that is, compounds formed in vivo upon administration of the drug. 

Compounds of formula {!) containing one or more asymmetric carbon atoms can exist 
as two or more stereoisomers. Where a compound of formula (!) contains an alkenyl or 
aikenyiene group, geometric cisltrans (or Z'E) isomers are possible. Where structural isomers 

30 are interconvertible via a iow energy barrier, tautomeric isomerism ('tautomerism') can occur, 
This can take the form of proton tautomerism in compounds of formula (!) containing, for 
exampie, an imino, keto, or oxime group, or so-calied valence tautomerism in compounds 
which contain an aromatic moiety, it follows that a single compound may exhibit more than 
one type of isomerism. 

35 Included within the scope of the present invention are aii stereoisomers, geometric 

isomers and tautomeric forms of the compounds of formuia (i), including compounds 
exhibiting more than one type of Isomerism, and mixtures of one or more thereof Aiso 



included are acid addition or base salts v^isrein the counter-ion is optically active, for 
example, d-iactate or /-lysine, or racemic, for example, d/-tartrate or cf/-argintne, 

Cis/frans isomers may be separated by conventional techniques well known to those 
skilled in the art, for example, chromatography and fractional crystaflisatlon. 
5 Conventional techniques for the preparatfon/isoiation of individual enantiomers 

include chira! synthesfs from a suitable opticaiiy pure precursor or resolution of the racemate 
(or the racemate of a salt or derivative) using, for example, chira! high pressure liquid 
chromatography (HPLC). 

Alternatively, the racemate (or a racemic precursor) may be reacted with a suitable 
10 opticaiiy active compound, for example, an aicohol, or, in the case where the compound of 
formula (1) contains an acidic or basic moiety, a base or acid such as 1-phenyiethylamine or 
tartaric acid. The resulting diastereomeric mixture may be separated by chromatography 
and/or fractional crystallization and one or txjth of the diastereoisomers converted to the 
corresponding pure enantiomerts) by means knovm to a skilled person. 
15 Chira! compounds of the invention (and chlral precursors thereof) may be obtained in 

enantiomericaily-enriched form using chromatography, typically HPLC, on an asymmetric 
resin with a mobile phase consisting of a hydrocarbon, typtcatly heptane or hexane, 
containing from 0 to 50% by volume of isopropanoi, typically from 2% to 20%, and from 0 to 
5% by volume of an alkylamine, typically 0.1% diethylamine. Concentration of the eluate 
20 affords the enriched mixture. 

Stereoisomeric conglomerates may be separated by conventional techniques known 
to those skilled in the art - see, for example, .StergpcheMstiy. by E. L. 

Eliei and S. H. Wiien {Wiley, New York, 1994). 

The present invention includes all pharmaceutically acceptable isotopically-labelled 
25 compounds of formula (!) wherein one or more atoms are replaced by atoms having the same 
atomic number, but an atomic mass or mass number different from the atomic mass or mass 
number which predominates In nature. 

Examples of isotopes suitable for inciusion in the compounds of the invention include 
isotopes of hydrogen, such as and '^H. carbon, such as ''C, ''C and '"C, chlorine, such as 
30 ^Cl. fluorine, such as -^F, iodine, such as '""I and nitrogen, such as -^N and ''^N, oxygen, 
such as '^O, ''O and '^O, phosphorus, such as ^'P, and sulphur, such as ^^S. 

Certain Isotopically-labelied compounds of formula (1), for example, those 
incorporating a radioactive isotope, are useful in drug and/or substrate tissue distribution 
studies. The radioactive isotopes tritium, i.e. ®H, and carbon-14, i.e. ^"^C, are particularly 
35 useful for this purpose in view of their ease of incorporation and ready means of detection. 

Substitution with heavier isotopes such as deuterium, i.e. ^H, may afford certain 
therapeutic advantages resulting from greater metabolic stability, for example, increased in 



Wvo half-life or reduced dosage requirements, and hence may be preferred in some 
circumstances. 

Substitution with positron emitting isotopes, such as ^ 'C. '®F, '®0 and '®N, can be 
useful in Positron Emission Topography (PET) studies for examining substrate receptor 

5 occupancy. 

Isotopicaily-labeied compounds of formuia (i) can generally be prepared by 
conventional techniques known to those skilled in the art or by processes analogous to those 
described in the accompanying Examples and Preparations using an appropriate isotoptcaify- 
iabeied reagent in place of tiie non-iabeled reagent previously employed. 
10 Pharmaceutical ly acceptable solvates in accordance witl-i the invention include those 

wherein the solvent of crystallization may be tsotoptcally substituted, e.g. D2O, de-acetone, dg- 
DlViSO. 

The compounds of the invention are useful In therapy. Tfierefore, a further aspect of 
the invention is the use of a compound of formuia (f), or a phannaceutfcaliy salt or sofvate 
15 thereof as a medicament. 

Ti^e compounds of the invention show activity as Via antagonists Therefore, a 
further aspect of the invention is ti^ie method of treatment of a mammal, including a human 
bi'ing, to treat a disorder for svhich a Via antagonist is indicated, comprising administering a 
tfierapeutlcaiiy effective amount of a compound of formuia (i), or a pharmaceutlcally 

20 acceptable salt or solvate thereof, to the mammai. In particular, the compounds of formuia (1) 
are useful in treating anxiety, cardiovascular disease {including angina, atherosclerosis, 
hypertension, heart faiiure, edema, hypernatremla), dysmenorrhoea {primary and secondary), 
endometriosis, emesis {including motion sickness), intrauterine gro\A4h retardation, 
infiammation {including rtieumatoid arthritis), mittlesmerchz, preclampsia, premature 

25 ejacuiation, premature (preterm) labour or Raynaud's disease Even more particularly, they 
are useful in treating dysmenorrhoea (primary.' or secondary) 

A further aspect of the present invention is the use of a compound of formula (1), or a 
pharmaceutlcally acceptabie salt 01 solvate thereof, in the manufacture of a medicament for 
the treatment of a disorder for which a Via receptor antagonist is indicated. 

30 All of the compounds of the formula {1) can be prepared by the procedures described 

in the general methods presented below or by the specific methods described in the 
Examples section and the Preparations section, or by routine modifications thereof. The 
present invention also encompasses any or one or more of these processes for preparing the 
compounds of formuia (i). in addition to any novel intermediates used therein. 

35 in the foliovwng genera! methods, R, R\ R\ R^, ring A, ring B, X, Net, Het" and Het^ 

are as previously defined for a compound of the formuia (!) unless othervvise stated. 



Compounds of genera! formula (!), where X represents NR* or 0 and R- and 
are as prevfousiy defined for a compound of the formufa (!), may be prepared according to 
reaction Scheme 1. 




5 Scheme 1 

PG is a suitable N or O protecting group. Typicaiiy PG is a carbamate, preferably a 
Boc group When X represents H. Typically PG is an ester group, preferably an acetate when 
X represents O. 

When X represents NH and PG represents Boc. compounds of general formula (li) 
10 are commercialiy available. 

When X represents O and PG represents C(0}lVle, compounds of general formula (H) 
can foe prepared as descnbed in J. Org. Chem. 68{2). 613; 2003. 

Compounds of general formuia (Hi) can be prepared from compounds of general 
formula (It) by step (i) m ScfiefDS 1 above: i.e. reaction with a suitably substituted aromatic 
15 isottiiocyanate (R^CIPfiNCS), in a suitable soivent such as methanol or ethanot at an ambient 
temperature for between 1 to 6 hours. T ypicaj conditjor^^^ comprise 1.0 equivalent of 
compound (ii) and 10 equivalent of R^CfPhNCS in ethanol at room temperature for 1 to 6 
hours. 

Compounds of genera! formuia (iV) can be prepared from compounds of general 
20 formufa {iff) by step {it) in Scheme 1 above, i.e. aikylation with a suitable alkylating agent, 
such as methyl tosylate or methyl iodide^ in the presence of a suitable base, such as 
potassium fert-butoxide or potassium carbonate, tn a suitable solvent, such astetrahydrofuran 



-10- 



or ethanol, under ambient conditions for 1 to 4 hours. TypjcaL.cgMiMons comprise 1.0 
equivalent of compound (ill), 1.0 equivalent of potassttim ferf-btitoxide and 1.0 equivaient of 
methyl tosylate in tetrahydroftjran, at room temperature for 3 hours. 

Compounds of general formula (V) are either commerdaliy available or can be 

5 prepared from esters of formula R'C{0)OR", wtierein is a C-C^ alkyi group, preferably a 
methyl or ethyl group, such that the OR'' group may be displaced by hydrazine to form the 
compound of formula (V), using standard methodology as exemplified in preparations 32 and 
33, 

Compounds of genera! formula {V)) can be prepared from compounds of formula (IV) 

10 and (V) by step (iii} in Scheme 1 above: i.e. reaction with a suitable hydrazide {R^C(0)NHNH2 
(V)), optionally in the presence of an acid catalyst such as pafa-tofuenesulfonic acid or 
trifluoroaoetic add, in a suitable solvent, such as "butanoi or tetrahydrofuran, at an elevated 
temperature for 2 to 8 hours. Typjoal cond^^^^^^^ comprise 1.0 equivalent of compound (IV), 
1.0 to 1.5 equivalents of hydrazide and 0.5 equivalents of trifluoroaoetic acid, in 

15 tetrahydrofuran, heated under reflux for 5 hours. 

Optionally,, vv^en X represents NR'" and R*^ represents aikyf compounds of formula 
(VI} can be converted trtto alternative compounds of genera! formula (Vi) by /V-alkylation using 
a suitable alkylating agent, such as R^Y where Y represents Hal and is preferabiy iodide, in 
the presence of a suitable base, such as sodium hydride or potassium ferf-butoxide, in a 

20 suitable solvent, such as tetrahydrofuran, at an ambient temperature for 1 to 6 hours. Typical 
■Conditjons comprise 1.0 equivalent of compound (V)< 5.0 equivalents of sodium hydride and 
2.0 equivalents of methyl iodide in tetrahydrofuran, at room temperature for 3 hours. 

Compounds of general formula (VII) can be prepared from compounds of general 
formula (VI) by step (iv) in Scheme 1 above: i.e. de-protection of compound (Vt). This may 

25 be achieved using standard methodology as described in "Protecting Groups in Organic 
Synthesis" by T W Greene and P, Wutz, 

When PG represents Boo, t ypical conditions comprise 1.0 equivalent of compound 
(Vi) in the presence of hydrochloric acid {AM in dioxan), in dichloromethane, at room 
temperature for 18 hours 

30 Alternativeiy, when PG represents C(0)CH3, typjcai..cgndjtioog comprise 1,0 

equivalent of compound (Vt) and 3.0 equivalents of potassium carEx)nate in methanoi) at 
room temperature for 4 hours. 

Compounds of general formula (!) may be prepared from compounds of formula (VI i) 
by step (v) in Scheme 1 above; 

35 When X represents O. this may be adiieved by a Mfeunobu reaction with a suitable 

phenol (R^-OH) in the presence of a suitable phosphine, such as tri- "butyl phosphine or 
triphenyl phosphine, and a suitable azo compound, such as di-fe/f~butyl azodicarboxylate or 
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1'1'-azobis(N. N-dtmethyiformamide), in a suitable soivent. such as dtchioromethane, 
tetrahydrofuran or N.N-dimethylformamide, at an ambient temperature for 1 to S hours. 
Ty pica! conditions comprise 1,0 equivaient of compound {Vfl). 2.0 equivalents of R'-OH, 1.0 
to 1.2 equivalents of triphenyi phosphine and 2,0 equivaiertts of di-fert-butyl asodicarboxyiate 
5 in dfchioromethane, at room temperature for 3 hours 

When X represents NR'\ compounds of general formula (i) may be prepared by N~ 
alkylatfon using a suitable alkylating agent (R'Z where Z represents chloro or bromo) in the 
presence of a suitabie base, such as triethyiamine or N. N~ditsopropyiethy!amtne, in a suitable 
solvent, such as ethanoi or tetrahydrofuran, at a temperature of between 25"C to SS^C, for 18 
10 to 48 hours. Typical conditions comprise 1.0 equivalent of compound {VI), 10 equivaient of 
R^-Z and 3.0 equivalents of triethyiamine in tetrahydrofuran, heated under reflux for 16 hours. 

Compounds of formula (I) may be converted to alternative compounds of formula (i} 
using standard chemical transformations as exemplified in examples 46 and 47. 

Compounds of formula {i) may alternativeiy be prepared according to reaction 
15 Scheme 2, 



Ci 




(V«l) (tX) (X> {XfJ iXW) 




0) a 

Scheme 2. 

PG Is a suitable N protecting group, typically a carbamate, preferably a 8oc group. 
When PG represents benzyl or BOC, compounds of general formula {Vlii) are 

20 commercialiy available 

Compounds of general formufa (iX) can be prepared from compounds of general 
formula {Vlii) by step (vi) in Scheme 2 atjove: i.e. aikylation of compound (Vlii) with a suitable 
alkylating agent (R^-Z), where Z represents chioro or bromo. 
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Wben X represents O, the reaction is earned out in tfie presence of a suftabfs base, 
such as sodium hydride or potassium tert-butoxide, in a suitable solvent, such as 1-methy!-2- 
pyrroifdinone, at an elevated temperature for 1 to 8 hours. Typical conditions comprise 1 .0 
equivalent of compound (Vfii), 1 0 equivalent of het-Z and 1 ,0 equfvaient of sodium hydride in 
5 1-methyl-2-pyrro!)dinone, heated under reflux for 6 hours 

Wtten X represents NR*. the reaction is carried out in the presence of a suitable base, 
such as sodium fert-butoxide or potassium t'ert-butoxide, a suitable catalyst, such as 
fffs(dtbenzyltdeneacetone)d(paliadium(0), and a chefaltng ligarsd, such as 
£)/s(diph8nyiphosph!no)propane, in a suitable solvent, such as ethanoi or toluene, at an 
10 elevated temperature for 6 to 24 hours. Typicai conditions comprise 1.0 equivalent of 
compound (Vill), 1.0 to 1.6 equivalents of sodium fert-butoxide, 1.0 equivaient of R''-Z, 
f;js(dibenzyiideneacetone)dfpailadium{0} (cat.) and fe/s(d!pheny!phosphfno)- propane in 
ethanoi. heated under refiux for 18 hours. 

Compounds of general fornrjuia (X) can be prepared from compounds of general 
15 formula (iX) by step (vif) in Scheme 2 above: i.e. de-protectfon of compound {IX). This may 
be achieved using standard methodology as described in "Protecting Groups in Organic 
Synthesis" by T W Greene and P. Wutz, 

V^^hen PG represents Boo, t ypicai conditions comprise 1.0 equivaient of compound 
(IX) in the presence of hydrochioric acid {4M in dtoxan), in dichloromethane, at room 
20 temperature for 1 to 3 hours. 

Alternatively, when PG represents benzyl, typical conditions comprise 1.0 equivalent 
of compound (IX) and 10% palladium hydroxide (cat.) in ethanoi, under 60 psi of hydrogen, 
heated under reflux for 2 to 8 hours. 

Compounds of formula (Xt) can be prepared from compounds of formula (X) by step 
25 (!) as described in Scheme 1 above. 

Compounds of formula (XII} can be prepared from compounds of formula (X!) by step 
(it) as described in Scheme 1 above. 

Compounds of formula (D can be prepared from compounds of formula (Xil) by step 
(iii) as described in Scheme 1 above 
30 Compounds of general formula {!) where X represents O, R'"* represents CHj and R\ 

and are as described herein, may alternatively be prepared according to reaction 
Scheme 3. 
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Scheme 3 

Compounds of genera! formuia (Xiif) can be prepared by anafogy wth the method of 
E. Fafchef a/(Eu/-. J. Med. Chem. 26(1), 69-77, 1991) 
5 Compounds of general formuia (XIV) can be prepared from compounds of fortrjuia 

(XHt) by step (viti) in Scheme 3 above: i.e. reaction wfth hydrazine monohydrate in a suitabfe 
solvent such as methanoi or ethanol at elevated temperature for 1 to 4S hours. 

Compounds of general formuia (XV) can be prepared from compounds of general 
fomiuia (XIV) by step (ixj in Scheme 3 above: i.e. a coupling reaction vwth a suitabfe 
10 acetylating agent (R'*C(0)W wherein W represents OH or CI), followed by cyclisation under 
suitable dehydration conditions. 

When W represents Ci, coupling is carried out in dichloromethane or tetrahydrofuran, 
optionally in the presence of base, such as triethylamtne, HQnig's base or N- 
methyimorphoHne. at an ambfent temperature for 1 to 24 houre, followed by cycfisatton using 
15 a suttabie dehydration reagent, such as ptjiyphosphoric acid, phosphorous oxychfortde, or 
trtflic anhydride with pyridine, optionally in a suitable solvent, such as dichloromethane, at 
temperatures of between 50 to 120*C for 5 minutes to 12 hours. 

When W represents OH, coupling is carried out in the presence of a conventional 
coupling agent, such as WSCDl /DCC or HOBT /tHOAT, optfonafly in the presence of a 
20 catalyst, vwth an excess of acid acceptor, such as N-methyimorpholine, triethylamine or 
HCtntg's base, in a suitable solvent such as tetrahydrofuran. dichloromethane or ethyl acetate, 
at an ambient temperature for 4 to 24 hours. This step is followed by cyclisation using a 
suitable dehydration reagent such as poly phosphoric acid, phosphorous oxychloride. or thflic 
anhydride \mth pyridine, optionally in a suitabfe solvent, such as dichloromethane, at 
25 temperatures betw'een 50 and 120"C, for between 5 minutes to 12 hours. 

Alternatively, when R' represents Me, N.N-dimethylacetarnide dimethyl aceta! (ex 
Aldrich) is used as the most preferabfe acetylating agent, optionafiy in the presence of a base, 
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such as such as trietfiylamtne, N-methy!morphoftne, or sodium carbonate, in a suitabfe 
soivent, such as N,N-climettiy!formamide, N-methyl pyrroitdine or toluene, foilowed by the 
addition of a suitable acid catafyst, such as trifluoroacetfc acid, para-toluenesuifonic acid, 
camphor sulfonic add or hydrochioric acid, at an elevated temperature for 1 to 8 hours, 
5 Compounds of genera! formula (XVf) can be prepared from compounds of formula 

{XV) by step {x} in Scheme 3 above; i.e. reaction wth a suitably substituted chioro aniitr^e 
(R'ClPh-NHa) in the presence of a suitable acid catalyst, such as trifluoroacetic acid, pars- 
toiuenesuifonic acid, camphor sulfonic acid or hydrochioric acid, in a suitable solvent, such as 
xylene or toluene, heated at elevated temperature for 1 to 48 hours. 
10 Compounds of genera! formula {!} may be prepared from compounds of general 

formula (XVl) by step {v} in Scheme 3 above: i.e. a IVIitsunobu reaction as described in 
Scheme 1 . 

Compounds of the invention intended for pharmaceutical use may be administered as 
crystalfine or amorphous products. They may be obtained, for example, as solid plugs, 
15 powders, or films by methods such as precipitation, crystaffization, freeze drying, spray 
drying, or evaporative drying. Wlicrow'ave or radio frequency drying may be used for this 
purpose. 

Compounds of the invention may be administered atone or in combination svith one or 
more other compounds of the invention or in combination with one or tTiore ottier drugs for as 

20 any combination thereof). Generally, they will be administered as a formulation in association 
with one or more pharmaceuticaffy acceptable exctpients. The term 'excipient' is used herein 
to desciibe any ingredient other than the compound{s) of the invention. The choice of 
excipient will to a large extent depend on factors such as the particular mode of 
administration, the effect of the excipient on solubility and stabliity. and the nature of the 

25 dosage form 

A further aspect of the invention is a pharmaceutical formulation induding a 
compound of formula or a pharmaceuticalty acceptable salt or solvate thereof, together 
with a pharmaceutically acceptable excipient, diluent or carrier. In a further embodiment there 
is provided the pharmaceuttcat formulation for administration either prophyiacticaiiy or when 

30 pain commences. 

Pharmaceutical compositions suitabfe for the delivery of compounds of the present 
invention and methods for their preparation will be readily apparent to those skilled in the art. 
Such compositions and methods for their preparation may be found, for example, in 
Remington's Pharmaceutical Sciences . I9th Edition (Mack Publishing Company, 1995). 

35 The compounds of the invention may be administered orally. Oral administration may 

Involve swallowing, so that the compound enters the gastrointestinal tract, or buccal or 
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sublingua! administration may be empioyed by which the compound enters the biood stream 
directly from the mouth, 

Formuiatfons suitabie for oral administration include solid formulations such as 
tablets, capsules containing particulates, liquids, or powders, lozenges {including liquid-fiiied), 

5 chew's, multi- and nano-particutates, geis, solid solution, liposome, films, ovules, sprays and 
liquid formulations. 

Liquid formulations include suspensions, solutions, syrups and elixirs. Sucii 
formulations may be empioyed as fillers in soft or hard capsules and typically comprise a 
carrier, for example, water, ethanol, polyethylene glycol, propylene glycol, rnethyicelluiose, or 
10 a suitable oii, and one or more emulsifying agents and/or suspending agents. Liquid 
formuiatfons may also be prepared by the reconstitution of a solid, for example, from a 
sachet. 

The compounds of the invention may also be used in fast-dissolving, fast- 
disintegrating dosage forms such as ttiose described in Expert Opinion in Therapeutic 
15 Patents, 11 (6), 981-986, by Liang and Chen (2001). 

For tablet dosage forms, depending on dose, the drug may make up from 1 weight % 
to 80 weight % of the dosage form, more typicaiiy from 5 weight % to 60 weight % of the 
dosage form. In addition to the drug, tabiets generally contain a dismtegrant. Examples of 
disintegrants include sodium starch glycolate, sodium cafboxymethyl cellulose, calcium 

20 carboxymethy! celfutose. croscarmeilose sodium, crospovidone, poiyvinylpyrrolldone, methyl 
cellulose, microcrystalline cellulose, lower aii<yi-substituted hydroxypropyl cellulose, starch, 
pregeiatfnised starch and sodium alginate. Generally, the disintegrant will comprise from 1 
weight % to 25 weight %, preferably from 5 weight % to 20 weight % of the dosage form. 

Binders are generally used to impart cohesive qtiaifties to a tablet formulation. 

25 Suitable binders include mtcrocrystaliine cellulose, gelatin, sugars, poiyethyiene glycol, 
natural and synthetic gums, poiyvinyipyrrolidone, pregelatinised starch, hydroxypropyl 
cellulose and hydroxypropyi methyicelluiose. Tablets may also contain diluents, such as 
lactose (monohydrate, spray-dried monohydrate, anhydrous and the like), rnannitol, xylitol, 
dextrose, sucrose, sorbitol, mtcrocfystaiiine cellulose, starch and dibasic calcium phosphate 

30 dihydrate. 

Tablets may also optionally comprise surface active agents, such as sodium iauryi 
sulfate and polysorbate 80, and giidants such as silicon dioxide and talc. When present, 
surface active agents may comprise from 0.2 weight % to 5 weight % of the tablet, and 
giidants may comprise from 0.2 swsight % to 1 weight % of the tablet. 
35 Tablets also generally contain lubricants such as magnesium stearate, calcium 

stearate, zinc stearate, sodium stearyl fumarate, and mixtures of magnesium stearate with 
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sodium iauryl sulphate. Lubricants generally comprise from 0.25 weight % to 10 weigtrt %, 
preferably from 0.5 weight % to 3 weight % of the tablet. 

Other possible ingredients include artti-oxidants, colourants, flavouring agents, 
5 preservatives and taste-masking agents. 

Exemplary tablets contain up to about 80% drug, from about 10 weight % to about 90 
weight % binder, from about 0 weight % to about 85 weight % difuent, from about 2 weight % 
to about 10 weight % disintegrant. and from about 0.25 weight % to about 10 weight % 
lubricant. 

10 Tablet blends may be compressed directly or by roller to form tablets. Tabiet blends 

or portions of blends may aiternativeiy be wet-, dry-, or meit-granufated, melt congealed, or 
extnjded before tabletting. The finat formulation may comprise one or more layers and may 
be coated or unooated; it may even be encapsulated. 

The formulation of tablets is discussed in Pharmaceutical Dosage Forms: Tablets . 
15 Vol. 1, by H. Lieberman and L. Lachman (Marcel Dekker, New York, 19S0). 

Consumable oral films for human or veterinary use are typicalfy pliabfe water-soluble 
or water-sweliabie thin film dosage forms which may be rapidly dtssoivirtg or mucoadhestve 
and typicaiiy comprise a compound of formula (1). a film-forming poiymer, a binder, a solvent, 
a humectant, a plasttciser, a stabiliser or emuisifier, a viscosfty-modifying agent and a solvent 
20 Some cotnponents of the formulation may perform more than one function. 

The compound of formula (!) may be water-soluble or insoluble. A water-sotuble 
compound typicaiiy comprises from 1 weight % to 80 weight %, more typically from 20 weight 
% to 50 weight %, of the solutes. Less soluble compounds may comprise a greater 
proportion of the composition, typicaiiy up to 88 weight % of the solutes. Alternatively, the 
25 compound of formula (t) may be in the form of multiparticulate beads. 

The fiim-forming polymer may be selected from natural polysaccharides, proteins, or 
synthetic hydrocolioids and is typicaiiy present in the range 0,01 to 99 weight %, more 
typically in the range 30 to 80 weight %. 

Other possible ingredients include antt-oxidants, colorants, flavourings and flavour 
30 enhancens, preservatives, salivary stimulating agents, cooling agents, CO-solvents {including 
oils), emollients, bulking agents, antt-foaming agents, surfectants and taste-rnas!<ing agents. 

Films in accordance with the invention are typically prepared by evaporative drying of 
thin aqueous films coated onto a peelatale backing support or paper. This may be done in a 
drying oven or tunnel, typically a combined coater dryer, or by freeze-drying or vacuuming. 
35 Soiid formulations for oral administration may be formulated to be immediate and/or 

modified release. iVIodified release formulations include delayed-, sustained-, pulsed-, 
controlied-, targeted and programmed release. 
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Suttabie modified release formulations for Xhe purposes of the invention are described 
in US Patent No. 6,106,664. Details of ottier suitable release technologies such as tiigh 
energy dispersions and osmotic and coated partides are to be found in Pharmaceutical 
Technoiogy On-line. 25(2), 1-14, by Verma ef a/ (2001), The use of chewing gum to achieve 

5 controlled release is described in WO 00/35298. 

The compounds of the invention may aiso be administered directly into the blood 
stream, into muscle, or into an internal organ. Suitable means for parenteral administration 
include intravenous, intraarterial, intraperitoneal, intrathecal, intraventricular, intraurethral, 
intrasternai, intracrantai. intramuscular and subcutaneous, Siittabie devices for parenteral 
10 administration include needle {including microneedle) injectors, needle-free injectors and 
infusion techniques, 

Parenterai formulations are typically aqueous solutions vi^ich may contain excipiente 
such as salts, carbohydrates and buffering agents (preferably to a pH of from 3 to 9). but, for 
some applications, they may be more suitably formulated as a sterile non-aqueous solution or 
15 as a dried form to be used in conjunction with a suteble vehicle such as sterile, pyrogen-free 
water. 

The preparation of parenterai formuiations under sterile conditions, for example, by 
lyophilisation, may readily be accornpiished using standard pharmaceutical teciiniques well 
known to those skilled in the art 

20 The solubility of compounds of formula {I) used in the preparation of parenteral 

solutions may be increased by the use of appropriate formulation techniques, such as the 
incorporation of solubility-enhancing agents. 

Formulations for parenteral administration may be formulated to be immediate and/or 
modified release. Modified release formulations mclude delayed-, sustained-, pulsed-. 

25 controlled" targeted =ind prograrnmed r?'=>3se Thus compounds of the invention may be 
formulated as a soiio se-' u c *" 'C^'-v^. •o'' admtntsttation as -an implanted depU 

providing modified reicas.o of acUc co"0Cv,"-c Evamples of buch formulations tnt^ludw 
drug-coated sjtents and pol\ic''-la'-' '•-'•ot vC< - '-GLAi miciospheres 

The eonipound«> of the invention may afeo be adnitni^jtcfcd toptcally tn i,ho hWm or 

30 mirosa th-tt i3 df='rm--i!ly of tian-sidermally Typical formuUtiouo f>n thts f urpiiar" im lu> V > ^Is 
hvorogels. lottons soiutiorts, creams ointments, dusting powders dtes^&tngb foam^ ftltni. 
sktn patches, wafers, implants, sponges, fibres, bandages and mtcroemuisions. Liposomes 
may also be used. Typical carriers include alcohol, vrater, mineral oil, liquid petrolatum, white 
petrolatum, glycerin, polyethylene glycol and propylene glycol. Penetration enhancers may 

35 be incorporated ~ see, for example, J Pharm Sci, 88 {''O)- 955-958, by Finnln and Morgan 
(October 1999). 
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Other means of topical administration include defivsry by efectroporation, 
iontophoresfs, phonophoresis, sonophoresis and microneedle or needie-free {e.g. 
Powderjecf"**. Bioject^'*', etc.) injection. 

Formulations for topical administration may be formulated to be immediate and/or 
5 modified release. Modified release formulations include delayed-, sustained-, puised-, 
controlied-, ta^eted and programmed release. 

The compounds of the invention can also be administered intranasaily or by 
intialatfon, typicaliy in tiie form of a dry powder {either atone, as a mixture, for example, in a 
dry blend with lactose, or as a mixed component particle, for example, mixed with 
10 ptiospholipids, such as phosphatsdylcholine) from a dry powder inhaier or as an aerosol spray 
from a pressurised container, pump, spray, atomiser (preferably an atomiser using 
eiectrofiydrodynamics to produce a fine mist), or nebuiiser, with or without tfie use of a 
suitable propel lant, such as 1,1,1,2-tetrafiuoroethane or 1,1,1,2,3,3,3-heptafluoropropans. 
For intranasal use, the powder may comprise a bioadhesive agent for example, chitosan or 
15 cyclodextrin. 

The pressurised container, pump, spray, atomizer, or nebufiser contains a solution or 
suspension of the compound(s) of the invention comprising, for example, ethanoi, aqueous 
ethanol, or a suitable alternative agent for dispersing, soiubifising, or extending release of the 
active, a propellantfs) as solvent and an optional surfactant, such as sorbttan trioieate, oleic 

20 acid, or an oligolactic acid. 

Prior to use in a dry powder or suspension formulation, the drug product is micronised 
to a size suitable for delivery by inhaiation (typicaily less than 5 microns). This may be 
achieved by any appropriate comminuting method, such as spiral jet miliing, fluid bed jet 
miiling, supercriticai fluid processing to form nanopartictes, high pressure homogentsation, or 

25 spray drying. 

Capsules (made, for example, from gelatin or hydroxypropyimethylceltuiose), blisters 
and cartridges for use in an inhaler or insufflator may be formulated to contain a powder mix 
of the compound of the invention, a suitable powder base such as lactose or starch and a 
performance modifier such as /-leucine, mannitoi, or magnesium stearate. The lactose may 

30 be anhydrous or in the form of the monohydrate, preferabiy the latter. Other suitabfe 
excipients include dextran, glucose, maltose, sorbitol, xylitol, fructose, sucrose and trehalose. 

A suitable solution formulation for use in an atomiser using eiectrohydrodynamics to 
produce a fine mist may contain from Ijjg to 20mg of the compound of the invention per 
actuation and the actuation volume may vary from ipl to 100{j!. A typical formulation may 

35 comprise a compound of formula (1), propylene glycol, sterile water, ethanol and sodium 
chioride. Alternative solvents which may be used instead of propylene glycol include glycerol 
and polyethylene glycol. 
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Suttabie flavours, such as menthol and levomenthof, or sweeteners, such as 
saccharin or saccharin sodium, may be added to those formti fattens of the invention intended 
for inhaled/intranasal administratfon 

Formulations for inhaled/intranasa! administration may be formu fated to be immediate 
5 and/or modified release using, for example, PGLA f>/1odiffed release formulations include 
defayed-, sustained-, pulsed-, controlled-, targeted and programmed release. 

In the case of dry posvder inhalers and aerosols, the dosage unit is determined by 
means of a valve, which delivers a metered amount. The overall daily dose wilt typically be in 
the range 0.01 to 15 mg v»'hich may be administered in a single dose or, more usually, as 
10 divided doses throughout the day. 

The compounds of the invention may be administered rectally or vaginally, for 
example, in the form of a suppository, pessary, or enema. Cocoa butter is a traditionaf 
suppository base, but vanous alternatives may be used as appropriate. 

Formuiatfons for rectai/vaginaf administration may be formufated to be immediate 
15 and/or modified release. Modified release formulations include delayed-, sustained-, pufsed-, 
controlled", targeted and programmed release. 

The compounds of the invention may also be administered directly to tiie eye or ear, 
typically in the form of drops of a micronised suspension or solution in isotonic. pH-adjusted, 
stenle saline. Other formulations suitable for ocular and aural administration tnctude 
20 ointments, biodegradable {e.g. absorbable ge! sponges, cottagen) and non-blodegradable 
(e.g. sificone) implants, wafers, lenses and particulate or vesicular systems, such as 
niosomes or liposomes. A polymer such as crossed~l inked poiyacrylic add, poiyvinytaicohof. 
hyaluronic acid, a cellulosic polymer, for exampfe, hydroxypropyimethylcellulose, 
hydroxyethytcellulose, or methyl cellufose, or a heteropolysaccharide polymer, for 
25 example, gelan gum. may be incorporated together mth a preservative, such as 

benzalkonium chloride Such formulations may afso be delivered by iontophoresis. 

Formulations for ocular/aural administration may be formuiated to foe immediate 
and/or modified release. Modified release formulations include delayed-, sustained-, pufsed-, 
controlled-, targeted, or programmed release. 
30 The compounds of the invention may be combined with soluble macromoiecuiar 

entities, such as cyctodextrin and suitable derivatives thereof or polyethylene gly col- 
containing polymers, in order to improve their solubility, dissolution rate, taste-masking, 
bioavailability and/or stability for use in any of the aforementioned modes of administration. 

Orug-cyclodextrin oompfexes, for example, are found to be generally useful for most 
35 dosage forms and administration routes. Both inclusion and non-inclusion complexes may be 
used. As an alternative to direct compfexation v«th the drug, the cydodextrin may be used as 
an auxiliary additive, i.e. as a carrier, diluent, or solubiliser Most commonly used for these 
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purposes are alpha-, beta- and gamma-cyciodextrins, examples of which may be found in 
international Patent Appiicatlons Nos. WO 91/11172, WO 94/02518 and WO 98/55148. 

Inasmuch as it may desirable to administer a combination of active compounds, for 
exampie, for the purpose of treating a particular disease or condition, it is within tie scope of 
5 the present invention that tvro or more pharmaceuticat compositions, at feast one of which 
contains a compound in accordance vt-ith the invention, may convenientfy be combined in the 
form of a kit suitabte for coadministration of the compositions. 

Thus the ktt of the invention comprises two or more separate phafmaceuttcaf 
compositions, at ieast one of which contains a compound of fomiuia (i) in accordance with the 
10 invention, and means for separately retaining said compositions, such as a container, divided 
bottie, or divided foil packet. An exampie of such a kit is the familiar blister pack used for the 
packaging of tablets, cafstiies and the like. 

The kit of the invention is particuiariy suitabte for administering different dosage 
forms, for example, oral and parenteral, for administering the separate compositions at 
15 different dosage intervals, or for titrating the separate compositions against one another. To 
assist compliance, the kit typically comprises directions for administration and may be 
provided with a so-cailed memory aid 

For administration to human patients, the totai daily dose of the compounds of the 
invention is typicaiiy in the range 0,01 mg to 15 mg depending, of course, on the mode of 
20 administration. The total daily dose may be administered in single or divided doses and may, 
at the physician's discretion, fall outside of the typical range given herein. 

These dosages are based on an average human subject having a weight of about 
60i<g to 70kg. The physician wll readiiy be able to determine doses for subjects whose 
vyeight falis outside this range, such as infants and the elderJy. 
25 For the avoidance of doubt, references herein to "treatment" include references to 

curative, palliative and prophylactic treatment. 

The compounds of the present invention may be tested in the screens set out foeiovv: 

Via Filter Bindin.q Assay 

jVlembrane Preparation 

30 Receptoi binding assays were performed on celiulgr membranes prepared from CHO 

ceils stably expressing the human Via receptor, (CHO-hViA). The CHO-hV,A cell iine was 
kindly provided under a ticensing agreement by Marc Thibonnier, Dept. of Medicine, Case 
Western Reserve University Schooi of Medicine, Cleveiand, Ohio, Ci-IO-hViA cells were 
routinely maintained at 37"C in humidified atmosphere wfth 5% CO^ in OMEiyi/Hams F12 

35 nutrient mix supplemented vwth 10 % fetal bovine serum, 2 mM L-glutamine, 15 miVi HEPES 
and 400 pg/mi G418. For buifc production of cell peilets, adherent CHO-hV,>>, ceiis were grown 
to confluency of 90-100% in 850 cm^ roller bottles containing a medium of DiyiEM/Hams F12 
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Nutnent Mix supplemented with 10 % fetal bovine serum, 2 mM L-gWamine and 15 mM 
HEPES. Confluent CHO-hViA cells were washed wth phosphate-buffered saline (PBS), 
harvested into ice cold PBS and centrifuged at 1,000 rpm, Ceif pellets were stored at -SO'*C 
until use. Ceii pellets were thawed on fce and homogenised in membrane preparation buffer 

5 conststmg of 50 snM Tris-HCl, pH 7.4, 5 mU MgCl2 and supplemented with a protease 
inhibitor cocl<itail, (Roche). The cell homogenate w-as centrifuged at 1000 rpm, 10 mtn, 4''C 
and the supernatant was removed and stored on ice. The remaining peftet was homogenised 
and centrifuged as before. The supernatants were pooied and centrifuged at 25,000 x g for 30 
mtn at 4''C, The pellet m& resuspended in freezing buffer consisting of 50 mM Tris-HCl, pH 
10 7.A, 5 mM iVfgCb and 20 % glycerol and stored in small aliquots at --80''C until use. Protein 
concentration was determined using Bradford reagent and BSA as a standard. 
Filter binding 

Protein linearity followed by saturation binding studies were performed on each new 
batch of membrane. Membrane concentration was chosen that gave specific binding on the 
15 linear portion of the curve. Saturation binding studies were then performed using various 

concentrations of [^Hj-arginine vasopressin, [■^Hj-.AVP (0,05 nM - 100 nM) and the Ka and 
Bms, determined. 

Compounds were tested for their effects on ['Hj-.AVP binding to CHO-hV^fi 
membranes. (*H-AVP; specific activity 65,5 Ct ./ mmol; NEN Life Sciences), Compounds were 

20 soiubilised in dimethylsulfoxide (DMSO) and diluted to wori<.ing concentration of 10% DMSO 
with assay butter containing 50 mM Tris-HCL pH 7.4, 5 mM MgCb and 0.05% BSA. 25 p\ 
compound and 25 jjI (^Hj-AVP, (final concentration at or below determined for membrane 
batch, typically 0.5 nM - 0.6 nM) were added to a 96-weil round bottom polypropylene plate. 
The binding reaction was initiated by the addition of 200 pi membrane and the plates were 

25 gentiy shaken for 60 min at room temperature. The reaction was terminated by rapid filtration 
using a Filtermate Cell [Harvester {Paci<ard instalments) through a 96-wel! GF/B UniFiiter 
Plate which had been pre-soaked in 0.5% pofyethyleneimine to prevent peptide stici<ing. The 
filters were washed three times with 1 m! ice cold wash buffer containing 50 mtvl Tris-HCL pH 
7.4 and 5 mM t^/lgCb. The ptates were dried and 50 pi Microscint-D (Packard instruments) was 

30 added to each well. The plates were seated and counted on a TopCount Microplate 
Scintillation Counter (Pacitard Instruments). Non-speciftc binding (NSB) was determined 
using 1 jj!^ uniabelled d{CH2)6Tyr{Me)AVP ([p-mercapto-p,j3- 
cyclopentamethylenepropionyl,0-Me-Tyr^,Arg®]'Vasopresstn ) (jSMCPVP), (Sigma). The 
radioligand binding data was anaiysed using a four parameter logistic equation with the min 

35 forced to 0% The slope was free fitted and fell between -0.75 and -1.25 for valid cun/es. 
Specific binding was calculated by subtracting the mean NSB cpm from the mean Total cpm. 
For test compounds the amount of ligand bound to the receptor was expressed as % bound = 
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(sample cpm mean NS8 cpmj/specific binding cpm xlOO. The % bound was piotted against 
the concentration of test oompotind and a sigmoida! curve was fitted. The inhibitory 
dissociation constant {K{} was calcufated using tlie Cheng-Prusoff equation; KFfCsg/fl+ELyKd) 
where (Lj is the concentration of iigand present in the we!! and is the dissociation constant 
5 of the radtoiigand obtained from Scatchard piot analysis. 

Vi a Fur^ctionai Assay; Inhibition of AVP / V rt -R mediated Ca^* moibilization by 
FLiPR (Fiuorescent I maging Plate Reader) { IV}oiecutar Devices) 

Intraceliufar calcium release was measured in CHO-hVsA cells using FLIPR, which 
allows the rapid detection of calcium following receptor activation. The CHO-hV^A cell line was 

10 kindly provided under a licensing agreement by Marc Thibonnier, Dept. of Medicine, Case 
Western Reserve University School of Medicine, Cleveland, Ohio, CHO-V,a ceils were 
routinely maintained at 37"C in humidified atmosphere with 5% CO2 in OMEM/Hams F12 
nutrient mix supplemented vwth 10 % fetat bovine serum, 2 mM t-g!utamine, 15 mM HEPES 
and 400 pg/ml G418. On the afternoon before the assay ceils were plated at a density of 

15 20,000 cells per weii into black sterile 96-well plates with dear bottoms to allow cell inspection 
and fluorescence measurements from the bottom of each well. Wash buffer containing 
Dulbecco's phosphate buffered saline (DPBS) and 2.5 mM probenecid and loading dye 
consisting of cell culture medium contatntng 4 \iM Fluo-3-Afvt (dissolved in DMSO and 
piufontc actd),[ Molecular Probes) and 2.5 mM probenecid was prepared fresh on the day of 

20 assay. Compounds were sotubiitsed in DMSO and diluted in assay buffer consisting of DPBS 
containing 1% DMSO, 0.1% 8SA and 2,5 miV! probenecid. The cells were incubated with 100 
\i\ loading dye per weii for 1 hour at 37^0 in humidified atmosphere with 5% CO^. After dye 
loading the ceils were washed three times in 100 fjf wash buffer using a Den ley plate washer. 
100 jji wash buffer was left in each wrell. Intracellular fluorescence was measured using 

25 FLiPR. Fiuorescence readings were obtained at 2s intervals with SO of the test compound 
added after 30s. An additional 155 measurements at 2s intervals were then taken to detect 
any compound agonistic activity. 50 ^1 of arginine vasopressin (AVP) was then added so that 
the final assay volume was 200 pi Further fluorescence readings were collected at Is 
Intervals for 120s. Responses were measured as peak fluorescence intensity {Fi). For 

30 pharmacological characterization a basal Fl was subtracted from each fluorescence 
response. For AVP dose response curves, each response was expressed as a % of the 
response to the highest concentration of AVP in that row. For ICso determinations , each 
response was expressed as a % of the response to AVP. iCsa values were converted to a 
modified value using the Cheng-Prusoff equation v^ich takes into account the agonist 

35 concentration, [A], the agonist EC50 and the slope; ,Kb=iCsc/(2+[A]/Asof f '"-1 vs^ere [A] is the 
concentration of AVP, Ago is the ECso of AVP from the dose response curve and n=slope of 
the AVP dose response curve 
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The compounds of the invention may be administered alone or in combination witfi 
one or more other compounds of the invention or in combination witti one or more other drugs 
(or as any combination thereof). Such combinations offer significant advantages, including 
synergistic activity, in therapy. 
5 The compounds of the present invention may be administered in combination vvitli an 

oral contraceptive. Thus in a further aspect of the invention, there is provided a 
pharmaceutical product containing an Via antagonist and an orai contraceptive as a 
combined preparation for simultaneous, separate or sequential use in the treatment of 
dysmenorrhoea, 

10 The compounds of the present invention may be admmtstered in combination with a 

PDEV inhibitor. Thus in a further aspect of the invention, there is provided a pharmaceutical 
product containing a Via antagonist and a PDEV inhibitor as a combined preparation for 
simultaneous, separate or sequential use in the treatment of dysmenorrtioea. 

PDEV inhibitors useftJl for combining with Via antagonists inciude, but are not limited 

15 to; 

The PDEV inhibitors mentioned in tnternationai Patent Application publication nos, 
WO03/000691; WO02/64590: WO02/28865; WO02/28859; WO02/38563; WO02/36593; 
WO02/28858; WO02/'00657; WO02/00656; WO02/10166; VVO02/00658; VVO01/94347; 
WO01/94345; WOOO/15639 and WOOO/1 5228, 

20 The PDEV inhibitors mentioned in US Patents 6,143,746; 6,143,747 and 6,043.252; 

the pyrazolo [4<3-d3pyrim)din-7-ones disclosed in EP-A-0463756; the pyrazoio [4,3- 
dJpyrimidin-T-ones disclosed in EP~A-0526004; the pyrazolo [4,3-dlpyrimidtn-7-on6s disclosed 
in pubiished internationaf patent application WO 93/06104; the isomeric pyrazolo [3,4- 
d]pyrimidin-4-ones disclosed in published internationat patent application WO 93/07149: the 

25 qu!nazoHn"4~ones disclosed in published international patent apptlcation WO 93/12095: the 
pyrido i;3,2-d]pynmidin-4-ones disclosed in published internationat patent appiication WO 
94/05661; the purin-6-ones disclosed in pubitshed internationat patent appiication WO 
94./00453: the pyrazoto [4,3-d]pyr!miciin-7-ones disclosed in published international patent 
appiication WO 98/49166; the pyrazolo [4,3-d]pyhmidin-7-ones disclosed in published 

30 internationaf patent appiication WO 99/54333: the pyrazolo [4,3-djpyrimidin-4-ones disclosed 
in EP-A-09S5751; the pyrazoto [4,3-d]pynmfdtn-7-ones disclosed in published international 
patent application WO 00/24745; the pyrazolo [4,3-d]pyrimidin-4-ones disclosed in EP-A- 
0995750; the hexahydropyrazino [2M':6,1]pyrido (3,4-!i)3indol6-1,4-diones disciosed in 
published tnternationai applicatton WOS5/19978; the pyrazolo [4,3-d3pyrimidin-4-ones 

35 disclosed in WOOO/27848; the imidazo[5,1-n[1,2,4]tria2in-ones disclosed in EP-A~1092719 
and in published international appiication WO 99/24433 and the bicydic compounds disclosed 
in published internationaf appiication WO 93/07124; the pyrazolo [4,3~djpyrimidin~7-ones 
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dtsciosed in published tntemationai application WO 01/27112; the pyrazofo E4,3-<i)pyrimidin-7- 
ones disclosed in published fnternational application WO 01/271 1 3; the compounds disclosed 
in EP-A-1092718 and the compounds disciosed in EP-A-1092719; the tricyclic compounds 
dfsdosed m EP-A-1241170; the alkyi sulphone compounds disclosed in published 
5 international application WO 02/074774; the compounds disclosed in pubfished international 
application WO 02/072586; the compounds disclosed in pubitshed tntemationai application 
WO 02/079203 and the compounds disclosed in WO 02/074312. 

Preferably 5-[2-etho>ry~5H;4-methy!-1~ptpefa2!nylsu!phonyi}phenyl]-1-methyi-3-n- 
propy!~l,5-djhydro-7H~pyrazolo[4,3"d]py!-!mid!n-7~one {sildenafil, e.g. as sold as Viagra®) also 

10 i<nown as 14[3-(6,'/-dihydro-1-rnethy!-7-oxo-3~propy{-1H-pyrazoio[4,3-djpyrjmidfn-5-y!)-4- 
ethoxyphenyijsuSphonyij-4-rnethyiptperazine (see EP'A-0463756j:5-(2-ethoxy-5- 
morpholinoacetylphenyl)-1-methyi-3-n-propyi-1,6-dihydro-7H-pyrazolo[4,3-d]pyrim!din-7-one 
(see EP-A-0526004);3~ethyl-5-[5~(4~ethyip!pera2tn-1-ytsuiphonyi)-2~n-propoxyphenyl)-2- 
(pyridin-2-yl)methyi-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimtdin-7-one (see W098/49166);3- 

1 5 ethy l-^-{5-(4-ethy Ipipefazf n-1-ylsu Iphony l)-2-{2-m6thoxyethoxy)py ridi n-3-yl]-2-(py ridi n-2- 

yl)methyl'2,6-dihydrO'7H'pyrazoto[4,3-d]pyTimidin~7-one{see W099/54333); (+,V3-ethyl-5"f5- 
(4-ethylpipefa2fn-1-ylsuiphorry!)-2-(2-methoxy-1(R)~methylethoxy}pyridin-3-yl)-2-methyl-2,6 
dihydro-7H-pyrazolo[4.3-d]pyr!mid!n-7-one, also known as 3-ethy!-5-{5-[4-ethy!piperaz!n-1- 
ylsulphonyl]-2-([(1R)-2-me{rK«y-1-nunhyiethyljoxy)pyridin-3-yl}-2-methyl-2,6-dihydro-7H- 

20 pyrazoto[4,3-d] pyrimidtn-7-one {see W099/54333);5-[2-ethoxy~6-(4-ethy!piperaztn-1- 
yisufphonyl)pyrtdjn-3~yl3-3-ethyi-242-rnethoxyethyi3-2,6-<J!hydro-7H-pyrazolo{4,3-<i]pyr!mjdin- 
one, aiso i^nowi as H6-ethoxy-&-{3-ethy!-6,7-dihydro-2-{2-methoxyethy!)-7-oxo-2H- 
pyrazofot4.3-d]pyhm!dfn-5-yi)-3-pyrtdylsuiphonylH-ethylpiperaztne {see WO 01/27113, 
Example 8); 5-(2-/so-Butoxy-5-(4-ethy Ipi perazin-l -y Isuiphonyl) py ndin-3-y l]-3-ethy l-2-( 1 - 

25 methylpfperidfn-4--yl)"2,6-d(hydfO--7H"pyrazolo[4,3-d]pyr!)T!idin-7"One{see WO 01/27113. 
Example 15);5-[2-Ethoxy-5-(4-ethy!pipera2)n-1-ylsulphonyl)pyrid!n-3-yi]-3-ethyl-2-phenyl-2.6- 
dihydro-7H-pyrazolo[4.3-d)pynmfdin-7-one {see WO 01/27113, Example 66):5-(5-Acetyl-2- 
propoxy-3-pyridinyl)-3-ethyl-2~{1--isopropy[--3-azetid!ny!)-2,5-dihydro--7W-pyrazolo[4,3- 
Q(jpynmidin-7-one (see WO 01/27112, Example 124); 5-(5-Acetyi-2-butoxy-3-pyrid!nyl}-3- 

30 ethyl-2~(1~ethyl-3-a2etidinyl)~2,6-dihydFo-7/^-pyrazolo[4,3-djpyiimidin-7~one (see WO 
01/27112, Example 132); (6R,12aR)-2,3.6.7.12.12a-hexahydro-2-methyl-6-f3.4- 
methylened!Oxyphenyl)pyrazinoI2',1':6, 1 jpyrido[3,4-b]indoie-1 ,4-dione (tadalafil, IC-351, 
Cialis®), i.e. the compound of examples 76 and 95 of published international application 
W095/19978, as weti as the compound of examples 1 3, 7 and 8: 2-E2-ethoxy-5-(4-ethyi- 

35 piperazin-l -y!-1 -sulphonyl)- phenyl]-5-methyl-7~propyl~3H~fmfdaz:<^5, 1~f][1 ,2,4}triazfn-4~one 

(vardenaRI, LEVITRA ®} also known as 1-p-(3,4-dihydro-5-methyl-4-oxo-7- 
propy!imidazo{5, 1 -f]~as-trtazin-2-yi)-4~ethoxy phenyijsulpfiony!]~4-ethyipiperaztne, i.e. the 
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compound of examples 20, 19, 337 and 336 of published tnternationa! application 
W099S4433;the compound of example 11 of published internatfona! application 
WO93/07124 {EISAi); compounds 3 and 14 from Roteiia D P, J, Med. Chem., 2000, 43, 1257; 
4"{4"Chioroben2y I )ami no~6, 7, 8-trimetiioxyquina20li ne; N-P-(4, 7-di hydro-1 -metiiy f-7~oxo-3- 
5 propyl- 1 H-py razo!o[4, 3-d]-pynmid!n-5-yi}-4-propxyphenyf]sulforty!]-1 -methy 12- 

pyrroitdinepropanamide ["DA-8159'' (Example 68 of VVOOO/27848)]; and 7,8-<i!hydro-8-oxo-6- 
[2-propoxypheny!]-1 H-!mtdazo[4,5-g]qutnazoiine and 1 -[3-[1 -[(4-fluorophenyf)methyf]-7,8- 
dfhydro-8-oxo-1H~fmidazo[4,5-g]quina2:oi)n-6-ylH-propoxypheny!]carboxamtde. 

4-bromcH5-{pyridylmethylamfno)-5-[3-{4-c{i!oropheny!)-propoxy|-3(2H)pyr!dazinone; 1- 

10 [4-[(1 ,3-benzodioxo!-5-yimerthyi)amjonoj-6-chforo-2<juinozolinyl|-4-pjperidine-carboxyiic acid, 
monosodtum sa8; {+}-ois-5, 6a, 7, 9, 9,9a-hexa!iyd ro-2-{4-{trif luoromethyf }-pheny Imeth y f-5- 
methyl-cyciopent-4,5]imida20[2,1-b]purin-4(3H)one; furaztodliin; cis-2-hexy[-5-mettiy!- 
3,4,5,6a,7,8,9,9a- octa!iydrocydopenf{4,5]-imfdazo[2,1-b3purin-4-one; 3-acetyt-1-{2- 
chforobenzyl)-2-propylindole-6- carboxyiate; 3-acety!-1-{2-chioroben2yl}-2-propyfindoi6-6- 

15 carboxyiate; 4-bromo-5-(3-pyridyfmethylamfno)-6-(3-(4-chloropheny!} propoxy}-3- 
(2H)pyridazinone; i-meihyi-5(5~morpho{inoacetyl"2-n-propoxyphenyl)-3"n'propyi'1,6"d!hydro- 
7H-pyrazolo{4,3-d)pyrfmid)n-7-one; 1~[4-[{1,3~bertzodfoxot-5-y!methyt)amtno]-6-chloro-2- 
quinazofinyiH-piperidlnecarboxylic acid, monosodium sait; Pharma projects No, 4516 (Glaxo 
Wellcome): Pharmaprojects No, 5051 (Bayeti; Pfiatmaprojects No. 5064 (Kyowa Hakko; see 

20 WO 96/26940); Pharmaprojects No. 506S (Schenng Plougfi), GF-1 96960 (Glaxo Welicome}; 
E-8010 and E-4010 (Eisai); Bay-38-3045 & 38-9456 (Bayer); FR229934 and FR226807 
(Fujisawa); and Scb-51866. 

The contents of the published patent appfications and journal articles and in particular 
the general formulae of the therapeuticaliy active compounds of the claims and exemplified 

25 compounds therein are incorporated herein in their entirety by reference thereto. 

Preferably the POEV inhibitor is selected from stldenafii, tadalaftl. vardenafil. DA-8159 
and 6-[2-ethoxy-5-{4-ethylpipera2:!n-1-ylsuiphonyl)pyftd!n-3-yi]-3-ethy!-2-[2-methoxyethyi]-2,6- 
dfhydro-7H-pyrazo!o[4,3-d]pyrim!din-7-cine, 

Most preferably the PDEV inhibitor is sildenafti and pharmaceuticaiiy acceptable salts 

30 thereof. Sildenafil citrate is a preferred saft. 

The compounds of the present invention may be administered in combination with an 
NO donor. Thus in a ftjfther aspect of the invention, there is provided a pharmaceutical 
product containing a Via antagonist and a NO donor as a combined preparation for 
simultaneous, separate or sequential use in the treatment of dysmenorrhoea. 

35 Tiie compounds of the present invention may be administered in combination wth L~ 

arginine, or as an arginate sail Thus in a further aspect of the invention, there is provided a 
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pharmaceuticai product containing a Via antagonist and L-arginins as a combined 
preparation for simuitaneous, sejarate or sequerrtiaf use in the treatment of dysmenorrhoea, 

Tfse compounds of the present invention may be administered in combination with a 
COX inhibitor. Thus in a further aspect of the invention, there is provided a ptjarmaceuttcaf 
5 product containing a Via antagonist and a COX inhibitor as a combined preparation for 
simultaneous, separate or sequential use in the treatment of dysmenorrhoea, 

COX inhibitors useful for combining with the compounds of the present invention 
include, but are not itmited to: 

ibuprofen, naproxen, benoxaprofen, flurbiprofen, fenoprofen, fenbufen, ketoprofen, 
10 indoprofen, piqarofen, carprofen, oxaprozin, prapoprofen, miroprofen, tioxaprofen, suprofen, 
aiminoprofen, tiaprofenic acid, fluprofen, bucloxtc acid, indomethacin, stilindac, toimetin, 
zomepirac, dictofenac, fenctofenec, aiciofenac, ibtifenac, isoxepac, furofenac, tiopinac, 
zidometacin, acetyl saiicyiic add, indometacin. piroxfcam. tenoxicam, nabumetone, ketorolac, 
azapropazone, mefenamic acid, toifenamic acid, diflunisai. podophyiiotoxin derivatives. 
15 acemetacin, droxicam, flodafenine, oxyphenbutazone, plienylbutazone, progiumetacin, 
acemetacin, fentiasac, ciidanac, oxipinac, mefenamic acid, mectofenamic acid, fiufenamfc 
acid, nifiumic acid, flufenisai, sudoxicam, etodolac, piprofen, salicylic acid, ct^oline magnesium 
trisalicylate, saiicyiate, benoryiate. fentiazac, doptnac, feprazone, isoxicam and 2-fiuoro-a- 
metl-iyl(l,r-bipt-tenyl]-4-acetic acid, 4-{nltrooxy)butyl ester (See Wenk, ef a!., Europ. J. 
20 PhsrmacoL 453: 31 9-324 (2002)); 

meioxtcam, {CAS registry number 71125-38-7; described in U.S. Patent No. 
4,233,299), or a pharmaceuticaiiy acceptable salt or prodrug thereof; 

Substituted benzopyran derivatives that are described in U.S. Patent No. 6,271.253. 
Also benzopyran derivatives described in U.S. Patent Nos. 6,034,256 and 6,077,850 along 
25 with international Publication No's WO 98/47890 and WO 00/23433; 

Chromene COX2 selective inhibitors described in U.S. Patent No. 6,077,850 and U.S. 
Patent No. 6,034,256; 

The compounds descriijed in international Patent Application Publication No's WO 
95/30656, WO 95/30652, WO 96/38418 and WO 96./38442. and the compounds described in 
30 European Patent Application Publication No. 799823, along with the pharmaceutical ly 
acceptable derivatives thereof; 

celecoxib (US Patent No. 5,466,823), vaidecoxlb (US Patent No. 5.633,272), 
deracoxib (US Patent No. 5,521,207), rofecoxib (US Patent No. 5,474,995), etoricoxib 
(international Patent Application Publication No. WO 98/03484), JTE-522 (Japanese Patent 
35 Appiicatfon Publication No. 9052882), or a pharmaceutically acceptable salt or prodrug 
thereof; 
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Parecoxifc! (desciltsed in U.S. Patent No. 5,932,598}, which is a therapeuttcaiiy 
effective prodrug of the tricyciic Cox-2 setectlve inhibitor valdecoxib (described in U.S. Patent 
No. 5,633.272), in particular sodium parecoxib; 

ABT'963 (described in interriationaf Patent Appifcatiort Pubifcation No. WO 00/24719) 
5 Nimesulide (described in U.S. Patent No. 3,840,597), ftosutide (discussed in J. 

Carter, Exp. Opin.Ther. Patents, 8( 1 ). 21-29 (1997)), NS-398 (disclosed in U.S. Patent No. 
4,885,367), SD 8381 (described tn U.S. Patent No. 6,034,256). BiyfS-347070 (described in 
U.S. Patent No. 6,180,651), S-2474 (described in European Patent Publication No. 595546) 
and MK-966 {described in U.S. Patent No. 5,958,974); 

10 fhe compounds and pharmaceuticaiiy acceptable derivatives described in U.S. 

Patent No. 6,395,724, U.S. Patent No. 6,077,668, U.S. Patent No. 5,994,381, U S. Patent No. 
6,362,209, U.S. Patent No. 6,080,876, U.S. Patent No 6,133,292, U.S. Patent No. 6, 36S,275> 
U.S. Patent No. 6,127,545, U.S. Patent No. 6,130.334, U.S. Patent No. 6.204,387. U.S. 
Patent No. 6,071.936, U.S. Patent No. 6,001,843, U.S. Patent No. 6,040,450, International 

15 Patent Application Publication No WO 96/03392, International Patent Appiication Publication 
No WO 96/24585, U.S. Patent No. 6.340,694, U.S. Patent No. 6,376,519, U.S. Patent No, 
6,153,787, U.S. Patent No. 6,046,217, U.S Patent No. 6,329.421, U.S Patent No. 6,239,137, 
U.S. Patent No. 6.136.831. U.S. Patent No. 6,297.282, U.S. Patent No. 6.239,173, U.S. 
Patent No. 6.303,628. U.S. Patent No. 6,310,079, U.S Patent No. 6,300,363, U.S. Patent No. 

20 6.077,859, U.S. Patent No. 6,140,515. U.S. Patent No. 5.994,379, U.S. Patent No. 
6,028,202, U.S. Patent No. 6,040,320, U.S. Patent No. 6,083.969, U.S, Patent No 6,306,890, 
U.S. Patent No. 6,307,047, U.S. Patent No 6,004.948, U.S. Patent No. 6.169,188. U.S. 
Patent No. 6,020,343. U.S. Patent No. 5.981,576. U.S. Patent No. 6.222,048. U.S. Patent No. 
6.057,319, U.S, Patent No. 6,046,236, U.S. Patent No. 6,002,014, U.S. Patent No. 5.945,539. 

25 U.S, Patent No 6,359.182, internationat Patent .Application Publication No. WO 97/13755. 
internatfonai Patent Appiication Publication No. WO 96/25828, International Patent 
Appiication Publication No. WO 96,'374679, Internationa! Patent Application Publication No. 
WO 95/15316, international Patent Application Puislication No. WO 95/15315, international 
Patent Appiication Publication No, WO 96/03386, International Patent Application No. WO 

30 95/00501. International Patent Application No, WO 94/15932. International Patent Application 
Publication No. WO 95/00501, international Patent Application Publication No. WO 94/27980, 
international Patent Application Publication No. WO 96/25405, international Patent 
Appiication Publication No, WO 96/03388, international Patent Application Publication No. 
WO 96/03387, U.S. Patent No. 5,344,991. international Patent Appiication Publication No. 

35 WO 95/00501, international Patent Application Publication No. WO 96/16934, ihternattonal 
Patent Application Publication No. WO 96/03392. international Patent Application Publication 
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No. WO 96/09304, international Patent Application Publication No. WO 98/47890, and 
international Patent Application Pubficatfon No. WO 00/24719, 

Ttse contents of any of the patent applications, and in particular the genera! formulae 
of the therapeutically active compounds of tiie claims and exemplified compounds therein, are 
5 incorporated herein in their entirety by reference thereto. 

The following Preparations and Examples iliustrate the preparation of compounds of 
formula (1). 

'H Nuclear magnetic resonance {NMR) spectra were in a!! cases consistent with the 
proposed structures. Characteristic chertttcal shifts (5) are given in parts-per-million dowfield 

10 from tetra methyls! lane using conventional abbreviations for designation of major peaks; e.g. 
s, singiet; d, doublet; t. tnpiet; q, quartet; m, muitiplet; br, broad. The mass spectra {m,/zj were 
recorded using either eiectrospray ionisation (ES!) or atmospheric pressure chemical 
ionisation (APCi). The foilowing abbreviations have been used for common solvents: COCia, 
deuterochlorofornrj; Ds-DMSO, deuterodimethyfsuiphoxfde; CD3OD, deuteromethanoi; THF. 

15 tetrahydrofuran. "Ammonia" refers to a concentrated solution of ammonia in water 
possessing a specific gravity of 0.88. Where thin iayer chromatography (TLC) has been used 
it refers to silica ge! TLC using silica gei 60 F254 piates, R; is the distance travefled by a 
comjsound divided by the distance travelled by the solvent front on a TLC plate. 



10% Pd,/C (SOOmg) was added to a solution of l-benzylpipertdin-4-yl acetate [(I0.7g, 
46mmor!, J Org Cheni 6B(2), 613-616; 2003] fn denatured ethano! (SOOmL) and the mixture 
was stirred at 60"G. under 60psi of hydrogen gas for 18 hours. The reaction mixture was then 
filtered through Arbocei*, washing through with ethanol, and the filtrate was concentrated in 
25 vacuo to afford the title product in quantitative yield, 7 2g. 

'H NMR(CDCi3. 400iVIHz) 6; 1.60{m, 2H). 1.81.2.ie(m. 5H), 2.78(m. 2H), 2,95- 
3.18(m. 2H), 4.82(m, 1H); US APCI+ m/z 145 [iVIHf 

Preparation 2: 1 -{f{4-Ch loro-2-tnethy i pheny >)am >no]carbonoth >oy l}pi perid) n-4-y l 

acetate 



A solution of the product of preparation 1 (3,3g, 23mmoi) in ethanoi {l5mL) w'as 
added to a suspension of 4-chioro-2-methylphenyi isothiocyanate {4.2g, 23mmo!) in ethanol 
{15mL) and the mixture was stirred for 40 minutes at room temperature The solvent was 



Preparation 1 : Piperidi n-4-yl acetate 



20 




s 
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then evaporated under reduced pressure and the residue was dried ia vacuo for 18 hours to 
afford the title compound in quantitative yieid, 

'H N!ViR{CDCl3, 400MHz) 6: 1.75(m. 2H), 198(m, 2HI 2.10{s, 3H), 2,22{s, 3HK 
3.72(m, 2H), 3.9e{m. 2H), 5,1 3(m, 1H), 6.82(8, 1H), 7.05{d, 1H), 7.10~7,22(m, 2H). 
5 Preparation 3: 1-ff<4-ChlofOph6nvi}aminolcarbonothiovftpip6ridin-4-vi acetate 

,..../ V/ 

H.,C 6^ ^ ' N 4 ..> C! 

The tttie cotTipouna was preDated ttom the product of preparation 1 and 4- 
chiorophenyt ^ - ^ -^t-'Od to th^il of pteparation 2. Recrystaflisation 

from toiuene afforded the title compound as a solid in 81% yieid. 
10 NMR(CDCl3. 400IV1HZ) 5: 1.75{m, 2H), 198{m, 2H), 2.10(s, 3H), 220{m, 1H), 

3.77(m, 2H), 4.00(m, 2H). 5.03(m. 1H), 7.09{d. 1H), 7.18(m, 1H), 7.31(m, 2H): 

MSAPCi+m/z313jilV!Hf 

Preparation 4: 1 4(4-C h loro-2-m6th vl phenvQimi nolf methyl tiiiolmethvll-piperidi n- 
4-vi acetate 



15 




Potassium tert-btitoxide {2,6g, 23.2rTtrTtol) was added to a suspension of the product 
of preparation 2 (?.S2g, 23.0mmoi) in tetrahydrofuran (75mL) and ttie solution was stirred for 
30 minutes at room temperature. Methy! tosyiate (4.3g, 23,2mmol) was then added and the 
mixture was stirred 2 hours. Tic analysis showed that not ail of the starting materiai had been 

20 consumed and so further amounts of methyl tosyiate (0.5g, 2.7mmol) and potassium feft- 
butoxide (0 1g. 0.9mmol) were added and the mixture was stirred for a further 30 minutes. 
The solvent was then evaporated under reduced pressure and the residue was partitioned 
laetween ethyl acetate and water. The aqueous layer was separated and extracted with ethyl 
acetate {x2). The combined organic solutions were dried over sodium sulfate and 

25 concentrated in vacuo. Purification of the residue by column chromatography on silica gei, 
eluting with pentaneidichloromethane, 80:20 to 0:100, afforded the title compound as a brown 
oil in 53% yield, 4,2g. 

■'H NMR(CDCi3, 400MHz) 5: 1.72{m, 2H), 1.98{m, 2H), 2.09(m, 9H). 3.39{m, 2H), 
3.90(m, 2H), 5.01(m, 1H), 6.69{d, 1H), 7.05{d. 1H), 7.12{S. 1H}; MS APCi+ mfz 341/343 

30 [MHf 
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Pf eparation S: 1 -ff 4-C h toroohenvDi mino'jf meth ytthio^methytlptperttii n-4-vt 



acetate 




4 



ij — ^ ^ — 



The title compound was prepared from the product of preparation 3, using a simtiar 



5 method to preparation 4, in quantitative yieid, 

NMR{CDCi3. 400MH2} 6; 'HNMRCCDCij. 400MH2) 6: I71{m, 2H), 196{m, 2H), 
2.05(s. 3H), 2,07(s, 3H), 3,40{m, 2H), 3.91 (m, 2H), 5 00(m, 1H), 6.81(4 2H), 7,22{d, 2H) 

Preparation 6: 1-r4-{4-Chiofo-2-metihviph6»vil-5-m6thvt-4W-1 .2.4-triazoi-3- 
vnptP6ridin-4-vl acetate 



A mixture of the product of preparation 4 (4.2g, 12.35mmoi) and acethydrazide (lOg. 
13.6mmot) in ''butanol (40mL) was heated under reflux for 18 hours. Further amounts of 
acethydrazide {2.0g, 27 2mmor) v^'ere then added at regular inteivals until tic analysis showed 
that ail of the starting matena! had been consumed. The reaction mixture was then 

15 concentrated in vacuo and the residue was purified by column chromatography on silica gei. 
eiuting with dichloromethane:methanol:0,S8 ammonia, 100:0:0 to 35:5:0.5, to afford the titie 
compound in 46% yieid, 2,0g, 

'H NiWR(CDCl3, 400MHz) 5: 1 58{m, 2H), 1,78(m, 2H). 2.00-2.12{m, 9H), 2,90- 
3,03(m, 2H), 3,25(m. 2H). 4.84{m. 1H)< 7.12{d, 1H), 7.32{d, 1H). 7,40{s, 1H}; MS APCI+rrj/z 

20 349 [MHt 



Preparation 7: 1 -f4-(4-ChlorophenY>)-5-methYj-4W-1 ,2,4-tf iazo{-3-ytl-pip6r}dtn-4- 
y{ acetate 




10 



ct 



if." 




The titie compound was prepared from the product of preparation 5, using a similar 
25 method to preparation $. as a solid in 36% yieid. 
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NMRCCDCb, 40QMHZ) 5: 1.58{m. 2H), 1.77(m, 2H). 2.02(s, 2.25{s, 3H). 
2,95(m, 2H}, 3.23(m, 2H), 4,91{m, 1H), 7.28(ci, 2H), 7.52{d, 2H5; MS APC!+ mfe 335 |MHf 

Preparation 8: 1 ■f4-f4-Ch>ofo-2^nethvtph6nvj)-S-m6thv{-4tf-1 .2.44r)azot-3- 
vnpip6ridin-4-ot 



5 




A mixture of the product of preparation 6 {2.79g, 8mmoi) and potassium carbonate 
soiution (1M in methanol, 24mU 24mmol) was stirred for 4 fiours. Tfie mixture was tfien 
evaporated under reduced pressure and the aqueous residue was diluted with ethyl acetate. 
The layers were separated and the organic iayer was washed with water and brine, dried over 
10 sodium sulfate and concentrated in vacuo. Recrystalfisation of the residue from ethyl acetate 
afforded the title compound as a solid m 77% yield, 1.9g, 

'hi NMR{CDCia, 400MHz) 6; 1.43{m, 2H), 1.80(m. 2H), 2.05-2.14(m. 6H), 2.80- 
2.97{m. 2H). 3.30(m, 2H). 3.78{m, IH), 7,10{d, 1H), 7,33(d, 1H), 7.39(S. 1H); MS APCI+ m/2 
307 [MHf 

15 Preparation 9: 1 -r4-f4-Chlorophenvn-5-methvf-4W-1.2.44f iazQt-3-v{l-p»oer»dm-4- 



a Q 

The titie compound was prepared from the product of preparation 7, using a similar 
method to preparation 8, in 95% yieid. 

'H NMR(CDCi3, ^OOiVlHz) 5: 1.^8{m, 2H}, 1.70{s, 3H), 1.82{m, 2H), 2.81{m, 2H). 
3.25(m, 2H), 3.7B(m, 1H)< 7.29(d, 2H). 7,52{d, 2H); iVIS APCI+ m/z 293 [MHf 

Preparation 10: terf-Butyl 4-fpvr>diri-2-vloxv)piperidme-1-cafboxvlate 



1-(fert-Butoxycarbonyl)-4-hydroxypiperidjne (3 0g, 14 9mmot) was added to a 
suspension of sodium hydride {60% in mineral oii, 600mg. 14.9mmol) in l-methyl-2- 
pyrroitdinone (50mL) and the mixture was stirred at room temperature for 10 minutes. 2- 
Bromopyridine (143mL, 14 9mmo!) was added and the mixture was heated under reflux for 6 
hours. The mixture was then cooled to room temperature, diluted with ethyl acetate {250mL) 
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and waslied mih brine {5xl50mL). The organic solution was dried over magnesium sulfate 
and concentrated in vacuo. Purification of the residue by column chromatograptiy on stftca 
gel, eluting witfs pentane:ethyl acetate, 80:20, afforded ttie title compound as a colourfess oil 
in 82% yield, 3 40g. 

5 NMR(CDCl3, 400MH2) 6: 1.46{s, 9H), 1.71(m, 2H). 1.39(m, 2H), 3.2S{m, 2H). 

3.79(m, 2HI 5.22{m, 1H). 6.70(d, 1H), 6.86{m, 1H), 7.58(m, 1H}, e.12{d, 1H); USAPCl* mfz 
279 [MHf 

Pre paration 11: 2-(Piperid8n-4-y >ox y )p yr8dine dihydrochloride 




10 HydrocMoric add {AM in dfoxan, 20mL) was added to a solirtion of the product of 

preparation 10 {3.36g, 12,1mmol), in rrjethano! (3mL)< and ttie mixture was stirred for 30 
minutes at room temperature. The reaction mixture was then concentrated in vacuo to afford 
the titfe compound as a white solid in quantitative yield, 3.03g. 

'H NMR{CDC[s, 400MHz) 6; 2,19(m, 2H), 2,38(m, 2H), 3,32(m, 2H), 3.45(m, 2H), 
15 5,32(m, 1H). 7.55(d, 1H), 7.78(m, 1H). 8.44{d, 1H), 8.53(m, 1H) 

Preparation 12^ A/-(4-Chlorophertvt M-f Wf idi n -2-vioxv}pi perid ine-l - 

caffaothioamide 




The product of preparation 11 {3.03g, 11.S4mmol) was partitioned between 
20 dfchforomethane and saturated sodium hydrogen carbonate so!ution. The organic phase was 
then separated, dried over magnesium sulfate and concentrated in vacuo to generate the free 
base. This tntermedtate was then dissolved in ethanoi (30mL) and 4-ch!oro-2- 
phenyltsothiocyanate (i.25g, 8 02mmot) vi-as added portionwise and the mixture was stirred 
for 5 hours. The resulting precipitate was coilected by filtration and dried to afford the title 
25 compound in 49% yield, 136g. 

'H NMR{DMSO. 400MHz) 5: 1.71(m, 2H), 2.04{m, 2H). 3J2{m, 2H), 4.24(m. 2H), 
5.30(m, 1H), 6.79(d, 1H), 7.30(m, 4H), 7.69(m, 1H), ai4(d, 1H). 9.38(s, 1H); MS APCI+ m/z 
348 [MHf 
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Preparation 13: IVtethyl ft?-f4-chjofoph6nvl)-4-(pvridin-2-yloxv)piperidm6-1- 



The product of preparation 12 {1.35g, 3,9mmoi) was stifred in tetrahydrofuran 
(30mL), at O^C for 10 minutes. Potassium ie/t-butoxide (480mg, 4.28mmo!) was added and 
the solution was stifred at 0°C for 15 minutes. Me*hyi tosyfate (760mg, 4.08mmoi) was added 
and the mixture was stirred at (fC for 30 minutes, then at room temperature for 3 hours. The 
mixture vras then diluted with ethyi acetate and washed with brine. The organic solution was 
dried over magnesium suifate and concentrated in vacuo to afford the title compound in 91% 
yieid, 1.28g. 

"'H NiV1R(DMSO, 400MH2) 6: 1.52(s. 9H), 184(m, 4H). 2.23{s, 3H), 2.88{m, 2H}, 
3.24(m, 2H). 3 52(brs, 1H), 4.41{m. 1H), 7 22(d., 2H), 7,51{d, 2H); MS APCI+ mfe 362 [MHf 

Preparation 14: |ert:Bu|yt..|1:{ {( 4:<:h|oro^ 

4- Y l |carbanfiate 



Isothiocyanate {71. 3g, 125.6mmol) was added to a suspension of 4-(N-80C 
aminolptperidine {25.^, 125,8mmol) in ethanoi (lOOmL) and the mixture was stirred for 15 
minutes. The resulting precipitate was collected by fiitration and dried to afford the tttie 
compound in 91% yield, 42,39. 

NMR(CDCl3, 400MH2) «: 129.1.54(m, 11H). 2.01(d, 2H). 3.20(m. 2H), 3.74(brs. 
1H), 4.35-4.55(m. 3H), 7.09{d, 2H), 7.17{bs, 1H), 7,32(d, 2H); MS ES+ m/z 392 (MNaf; 
Micro analysis found (%); 0(55,20), H{6.54), N(1 1.36); Ci7H24CiN502S requires (%): C(55.12). 
H(6,54), N{1128). 



carbimidothioate 
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Preparation 15; IVIetiivi 



4-fffe<t-butoxycart3ony{)ammo|-Jtf-f4- 



chiorophenv»piperidine-1-cafbimidothioate 



^CH, 




Potassium teft-butoxide {17.8g, 114.3mtTioi) was added to a suspension of the 



5 product of preparation 14 {42.3g, 114.3mmol) in tetrahydrofuran {200mL) and the solution 
was stirred for 10 minutes at room temperature Methyl tosyiate (21.29g, 114.3mmot) and 
additional tetrahydrofuran (200mL) was then added and the mixture was stirred 10 minutes. 
Tic analysis stiowed that not ali of the starting materiai had tjeen consumed and so further 
amounts of methyi tosyiate {1.08g, 5.72mmol) and potassium ie/t-butoxide (641 mg, 
10 5,72mmol) were added and the mixture was stirred for 10 minutes. The reaction mixture was 
then diluted wth water {200mL) and the phases were separated. The organic solution was 
washed with brine, dried over magnesiLim isulfate and concentrated in vacuo to afford the tit!e 
compound as a white solid in quantitative yield. 



15 2HX 3,6S{brs. 1H), 4.19(d, 2H), 4.50(m, 1H), 6.80(d, 2H). 7,20(d, 2H); MS APC1+ m& 384 
Preparation 16: teft-Buty | (1 :f4::(4:Chlorophenyt);^-me^^ ,2,4-tf iazot-3- 



288mmol), and trifiuoroacetic acid (4mL, 57.1mmol) in tetrahydrofuran (250mL) was heated 
under refiux for 7 hours. The reaction mixture was then cooied to room temperature and 
washed v^ith dilute ammonia solution and brine. The aqueous pfiase was extracted with ethyl 
acetate and the combined organic extracts were dried over magnesium sulfate and 
25 concentrated in vacuo to give an oil. The oil was re-crystailised from ethyl acetate and 
triturated vvith diethyl ether to afford the titie compound in 72% yield, 32,37g. 



'H NMR{CDCIs. 400MHz) 6: 1 34-1 52(m, 11 H). 2.00{d> 2H), 2.05{s> 3H), 3.04(t 




20 



A mixture of the product of preparation 15 {43.89g, 114.4mmoi). hydrazide {16.9g, 
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NMRJCOsOD, 400IViHz) 5: 1.32{m, 2H), 140(s, 9H), 1.85(m. 2H). 2.22{s. 3H), 
2,84(m, 2H}, 3.24(m, 2H). 3.52{bs, 1H}, 4,44{m, 1H), 7.24{d, 2H), 7.51{d, 2H); MS APCf m!z 
392 [MHf 

5 amine hydrochloride 




Hydrochloric acid {4M in dioxan, 30mL) was added to a solution of the product of 
preparation 16 {32.33g, 87.5mmoi), in dioxane {200mL). and the mixture was stirred for 66 
hours at room temperature, The reaction mixture was warmed to 50°C for 3 hours and 
10 methanol (SOmL) and additional hydrochiohc acid {4M in dioxan, 200mL) were added at 1.5- 
hour intervals, The reaction mixture was then concentrated in vacuo and the residue was 
azeotroped with tetrahydrofuran to afford the title compound as a white solid in quantitative 
yield, 50g, 

'H NMR(CD30D, 400MH2) 6 1,65fm. 2H), 1.96(m. 2H), 2,35(s, 3H), a07(m. 2H), 
15 3.36(m, 1H). 3.47(m. 2H), 7.66(d, 2H). 7,75{d, 2H); US APCC tn/2 292 [MHf 

Preparation 18: fert-Butyl {1-f4-(4-chlorophenyj)-S-roethYt-4tf-1,2,4-triazoj-3- 
vnpiperidin-4-yl>meth vicar bamate 




Sodium hydride {60% dispersion in mineral oil, 130mg, 3.4mmol) was added to a 
20 solution of the product of preparation 16 {2S0mg, 0.6Smmoi) in tetrahydrofuran {4mL} and the 
mixture was stirred for 10 minutes at 5*C. Methyl iodide {84iJL, 1 36mmol) was then added 

and the mixture was stirred at room temperature for 2.5 hours. Further methyt iodide (84}jU 
1,36mmoi) was added to the reaction mixture and stirring continued for 18 hours. The solvent 
was then evaporated under reduced pressure and the residue was partitioned beh^een 
26 dichioromethane and water The aqueous phase was extracted wnth dichloromethane and the 
combined organic solutions were dried over magnesium sulfate and concentrated in vacuo. 
Purification of the residue by column chromatography on silica gei, eiuting with 
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dtch!oromethane:methanof:0.8B ammonia, 95:5:0.5, afforded tfie title compound in 29% yield, 
80mg. 

'H NIVIR{CDCl3, 400IVIHZ) 5: 1,42(s, 9HI 1.50-1.68{m, 4H), 2.22{s, 3H}, 2 68{s, 3H), 
2.84(m, 2H), 3.33(m. 2H), 4,06(m, 1H), 7.24{d, 2H), 7,50{d, 2H); MS APCi' mfz 406 pHf 

Preparation 19: 1 -r4-(4-Chlorophenvf)-SHf»ethyl-4tf-1 ,2,4-triazof-3-vf1-ftf- 
meaiYipiperidin-4-amine hydfochlofide 



Hydrocfiioric acid (4M in dtoxan, 1mL) was added to a solution of the product of 
preparation 18 {80mg, 0,2mmoi), in methanol (3mL), and the mixture vv^s stirred for 2 hours 
at room temperature. The reaction mixture was then concentrated in vacuo to afford the tttfe 
compound as a white solid in quantitative yield, 90mg. 

'H NMi^(CD.,O0, 400!V!H2) S: 1.69{m, 2H), 2.09(m, 2H). 2.38{s, 3H), 2,69{s< 3H), 
3.10(m, 2H}. 3.29{m, 1H), 3.50{m, 2H), 7,63-7,82(m. 4H), MS APCf mlz 306 [MHf 

Preparation 20: /tf-{1-Benzyiptpertdin-4-viipvrtmidin-2-amme 



A mixture of 4-amino-l-benzyipiperidine {20. 6g, 108mmo!) and 2-chloropyrimidine 

(12.4g, 108mmol) in ethanot (200mL) was heated under reflux for 1S iiours. The reaction 
mixture was cooled to room temperature and concentrated in vacuo to low volume untif 
crystaiiisatfon was induced. The solid was then filtered oft to afford the titie compound in 41% 
yield, 12g. 

'H NMRfCDCb, 400MHz) 6; 1.57(m, 2H), 2,02(m, 2H), 2,20(m, 2H). 2,81(m. 2H), 
3.51(S, 2H), 3.86(m, 1H), 5.00{m, 1H), 6.50fm. 1H). 7.21-7.38{m, 5H), 8 27{m, 2H) 
Preparation 21: /tf-{1-Benzy{piperid 






A mixture of 4-methyf3mino~1-benz:ylpfpertdine [(1.5g, 6,2mmoi), J. MecS. Chem. 33, 
3769-89; 1996] 1-bromopyridine {0,98g, 6.2mmoi), sodium fert-butoxide {0.68g, 7.3mmof), 
1.3-bfs{diphenyiphosphino)propane {102mg, 0.24mmol) and tris 
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(d!benzy!ideneacetone)dfpa!iac!ttjm(0} (113mg, 0.12mmoi) in toiuene (20mt) was heated 
under reflux for 4 hours. Tic anafysts showed that there was sti!l starting materia! present and 
so further bromopyridine {0.49g, 3,1mmol), fr/s {d)benzylideneacetone)d!paiiadfum{0) (113nng, 
0,12mmot), bis{dtphenyiphosphmo)propane (102mg, 0.24mmo!) and sodium terf-butoxtde 
5 (0.68g, 7.3mmoi} were added and heating continued for a further 3 hours. The rrtixture vvas 
then difuted with dichioromethane and washed wth brine. The organic solution tos dried 
over magnesium suifate and concentrated in vacuo and the residue Vi/as purified by column 
chromatography on siiica gel. etuting with d!chforom8thane;methanoi;0.88 ammonia, 90:10:1 
to afford the titie compound m 40% yieid, 0 69g. 
10 'H NMRCCDCis, 400MHz) 6: 1.50-2.40{brm, 6H), 265-2.90{m, 5H), 3.55(s, 2HK 

4.57{m, 1 H), 6.50(m, 2H), 7,24"7.43(m, 6H), 8, 18{nT 1H); US APCI* 282 m/z fMHf 
Preparation 22: jyf-Piperjdin^-viPvrimidin-2^mine 




10% Pailadium hydroxide {200mg) wa& added to a solution of the product of 
15 preparation 20 (3g, llmmol), in ethanoi (SOOmL), and the mixture was stirred at SO^C, under 
60ps) of hydrogen, for 2 hours. The reaction mixture was then coofed to room temperature 
and filtered through Arbocel*', washing through with ethanoi. The filtrate was concentrated in 
vacuo to afford the title product in quantitative yield, 2g. 

NMR(CDCl3. 400MHz) 6: 1,38(m, 2H), 2,04{m, 2H), 2J2(m, 2H), 3,06{m, 2H), 
20 3.90(m, 1H), 6.48(m, 1H}. 8.26(m. 2H) 

Preparation 23: Af-Meflivl-A/H3iP6ridin-4-vipvridin-2-am»ne 




The title compourKf was prepared from the product of preparation 21, using a similar 
method to that of preparation 22, as a black oil in 42% yield, 
25 'H NIViR{CDCIa, 400!ViHz) 5; 1.50-2,00{brm, 4H), 2 65-2 90(m. 3.15(m. 2H). 

4.57(m, 1H), 6.50(m, 2H), 7.43{m, 1H}, §.18(m, 1H). 

Preparation 24: A?-{ 4-Chlorophen v))-4-f p yrimidin-2-ylamino)piperidine-1 - 
<^riwth|oamide 
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The title compound was prepared from the product of preparation 23 and 4- 
chiorophenyi tsothiocyanate, using a method similar to that of preparation 2, in 72% yield. 

'H NMR{CDCi3, 400MHz) 5; 1.60{m, 2H), 2.17{m, 2HI 3.32{m, 2H), 4.11{m, 1H), 
450(m, 2H), 5.02(m. 1H), 6,56(m, 1H), 7.09{d, 2H), 7,32{d, 2H), 8,09{m, 2H). 

Preparation 25: W-f4-chtoroph6nvtM-rrnethvt{pvf idifi-2-v»ammolpipefidin6-1 - 
carbothioamide 



The title compound was prepared from the product of preparation 23 and 4- 
chiorophenyf isothiocyanate. using a method similar to that of preparation 2, in 49% yield. 

■•h NMR(CDCl3, Amm-iz) «: 1.78-1.90(m, AH), 2.89{s. 3H), 3.25{m, 2H), 4,72{m, 2f -l), 
5.03{m, 1H), 6.68{m, 2H), 7.08~7,32{m, 6H), 8.09{m, 1H); MS APCf 361 m/Z [MHf 

Preparatior^ 26; Methyl N:^4<?hloro|>henyn ^ 

carbimidothioate 



The title compound was prepared from the product of preparation 24, using a metiiod 
similar to that of preparation 4, in 35% yield. 

'H NMR(CDC!3, 400rv1Hz) 6; 1,52{m, 2H). 2.04(2xs, isomers, 3H). 2.12{m, 2H), 
3.13(m. 4.25(m, 2H). 5,09{m, 1H), 6,55{m, 1H), 6,82(d, 2H)< 7,20{d. 2H), 8.29(m, 2H); 
MS APCS* 362 m/Z [MHf 

Preparation 27; Methyl W-{4-chjofopheny>)-4-fmethyHpyf)din-2-yi?aminol 

Pi peridi06-1 -carfaimidotli ioate 



The title compound was prepared from the product of preparation 25, using a similar 
method to preparation 4, in 92% yield. 

'H N!V!R{CDCl3, 400MHz) 5; 178{m, AH), 2.07(s, 3H). 2.95(s, 3HX 3.03{m. 2H), 
4.42(m, 2H), 4.86{m, 1H), 6.50{d, 1H), 6.55(m. 1H), 6.e2(d, 2H). 7.20(d, 2H), 7.46(m, 1H), 
ai8(m, IH): MS APCl* 375 m/z [MHf 






Preparation 28: terf-Butvl 4-^ovrtmidin-2-vloxv)piperid}ne-1-carboxvtate 



l-fert-ButoxycarbonyM-tiydroxypfperidme (10g, SOmmoi) was dissolved in 
tetrahydrofuran (200mL) and cooled to S^C. Sodium hydride (60% dispersion in mineral oil, 
2 5q 65mmolj ^as aaded portionvvise and the resulting mixture was sttned foi '^O mtnntes at 
"^'C 1- hlnro^-ynmidine ( 1 1 4j 4«mm(j!) v\'as aodf-d ^^nd the mi>ture svas slitteJ for 1fi nours 
at r im t-^mpeiatufT The mivture vvas - ^e'^ *evci conc-mtnteci 'r; vacuo and the le-- [due 
Ais (isrtitijneJ bet^em eth\i ,aci:<ts<-g ^ c< ,i»i:< <=■ o ^anio iavtr s^as ^jp^istf^d dned 
over magnesium buifiti-' ^nd concenti at(^d in vacuo Re cr\stallis3t!cn of the lesidue for 
dtisopropyl ether ! sOml. ) afforded the title compound tn 6B% yield. &.5g. 

'HNMR(CDOD 400MHz t 5 1 49(s 9H) 1 76(m, 2H\ 2 03{m 2H) 3 36(m 2H) 
3.78(m, 2H}, 5 28(m, 1H}, 7.09{m, 1H), 8,57{m, 2H); MS ES' 280 m/z [MHf 

Preparation 29: 2-(Piperidin-4-vtoxv)pyrimidine hydfodhlofide 



HO 



The title compound was prepared from the product of preparation 2S, using a method 
simtiar to that of preparation 1 1, as a solid in qiiantitative yield, 8,5g. 

NtVlRCCDaOD, mOUHz) 6: 2.20(m, 2H), 2.35(m, 2H), 3.32(m, 2H), 3.43{m, 2H), 
5.58(m, 1H}. 7.42(m, 1H), 8.86Cm, 2H); MS ES* 180 mfe [MHf 

Preparation 30; Jtf-f4-ChlorophenvlH-fPYr'midin-2-YloxY}piperidine-1- 



carfaothioamide 



w 



The title compound was prepared from the product of preparation 29< using a method 
simiiar to that of preparation 2, The crude compound was re-cry stailised from ethyl acetate 
and diisopropyi ether to afford the tife compound in 79% yield, 

NiyiRCCDaOD, 4001ViH2) $: 1.91(m, 2H), 2.15(m, 2H), 3.95{m, 2H), 4.22{m, 2H). 
5.39(m, 1H). 7.11(d, 1H), 7.30(m. 4H), 8.58{m, 2H); MS APCf m/z 349 [MHf 



■40- 



Preparation 31 : Miethyt W-f 4-chlof ophenytM-f pyr i midi n-2-yloxv)pi perid tns-i - 
carbimidothioate 

The title compound was prepared from the product of preparation 30, using a method 
5 simiiarto that of preparation 4, in quaritftative yiefd, 9-9g. 

'H NWIRCCDsOD, AOOUHz) 5: 1 90(m, 2H), 215(m, 5H). 3 53(m, 2H). 3 97{m, 2H), 
5.32 {m, 1H), a82(d, 2H}, 7,09(m, 1H), 7.22{d. 2H), 8.59(m, 2H}; WIS APCf 363 miz [mf 
Preparation 32: Methyl 2jW-1, 2 ,3-friazol-2-ytacetate 




10 A mixture of 1, 2, 3-triazo!e (10g, 144mmol), metiiyi bromoacetate (22g, 144mmo!) 

and potassium carbonate {20g, l-44mmoi} \n aoetonitriie (lOOmL) was heated under reffux for 
18 hours. The mixture was then diluted with ethyl acetate, washed with water and brine, dried 
over magnesium suifate and concentrated In vacuo to afford the title compound in 56% yield, 
11 4g 

15 NMR(CDCi3. 400MHz) 6: 3.79{2>cs, isomers, 3H), 5.22(2xs, isomers. 2H). 7.70{d, 

1H), 7 89(d, 1H) 

Pre paration 33: 2-(2tf-1,2,3-Triazol-2-yl)ac6tohydrazide 

HjN'^ 

A mixture of the product of preparation 32 (1g, 7.1mmoi) and hydrazine monohydrate 
20 (1.4g, 29mmoi) in methanol (6mL) was heated under reflux for 24 hours. The reaction 
mixture was then cooled to room temperature and was evaporated under reduced pressure to 
give an oify residue The residue was re-crystaltised from methanol to afford the title 
cami;>ound as a crystafline solid in 24% yield, 245mg. 

NS^R{CDCl3, 400MHz) 6: 3.90(brs, 2H), 5.22(2xs, isomers, 2H), 7.29{s, IH), 

25 7.80(s, 1H) 



Preparation 34; 3-f3-Chloro-phenoxv)-azettcline-1-carbothio}c acid (4-chlofo- 
phenylHrnide 




2.0 g {10.9 mmoles, 1 eq ) of 3-{3-ch!oro-phenoxy)~a2et!dine were dissolved in 100 ml 
5 of EtOH and 1.9 g {1 14 mmoies, 1.05 eq. ) of i-chloro-4-isothtocyanat(>-bertzen6 added. The 
sofution was stirred at room temperature overnight. The sofvent was removed under reduced 
pressure, affording a white solid. This solid was purified by coiumn chromatography {using a 
gradient of DCiVI and pentane) affording 750 mg of the tM:le compound {19,5%) as a white 
soiid. ■HNMR(CDCl3, 400iViH2); 4.20{s, 2H), 4.42{m, 2H), 4.60 (m, 1H), 510 {s, 1H), 6.60 {m. 
10 1H), 6.70 (m, 1H). 7.00 {m. 1H), 7.05-7.40{m, 5H); iWS ES+ m/z 317 [MHf 35S 

Preparation 35: 3-{3-Ch loro-phef>oxy} -N- f 4-ch!oro-phenYl}^azetid ine-1 - 

carboxi midothioic acid methyl ester 




750 mg {2.1mmoies, 1 eq.) of the compound from preparation 34 were dissolved in 
15 50 m! of THF, and then 238 mg (2.1 mmoles, 1 eq.) of potassium ferf-butoxide were added. 
The solution was stirred for 5 minutes at room temperature, and then 395 mg (2,1 mmoles, 1 
eq.) of methyi tosyiate were added. The mixture was stirred over night, the soivent was 
removed under reduced pressure. The residue was then iaken up in AcOEt, the solution was 
vvashf'd wtfh sjitet f-^\h^\--o yy t-n^ and then dried over MgSO,), The voiatlies were 
20 removed unae ^ - ^'-^'dtng 810 mg of the title compound (>1 00%), which 

A«s used directiy in trie nreparation of Example 51. 

Example 1 1 44-{4-Chioro-2.methvlphenvl).S-methvM//-1.2.4.triazol^.vn-4-(3- 
chiorophenoxy)pipertdme 



■42- 



Poiymer supported tripheny! piiosphine (300mg), di-fert-buty! azodicarboxyiate 
(157mg, 0.68mmo!) and the product of preparation 8 (100mg, 0,34mmof) were added to an 
ice-cold soiutfon of 3-chloropheno! (87mg, 0.66mmol) in dfch!oromet{iane {2mL) and the 
reaction mixture was stirred at room temperature for 3 hours. The reaction mixture was tiien 
filtered through a filter tube, washing through with dichloromethane Trifiuoroacetic acid 
(ImL) was added to the filtrate and the mixture was stirred for 45 minutes. The reaction 
mixture was washed with 6M sodium hydroxide solution and the organic layer was dried over 
magnesium sulfate and concentrated in vacuo. The residue was purified by HPLC using a 
Phenornenex Ima C.18 system, eiuting with 5,95 to 95:5 acetonttrtle;acetonttnje/d!ethylamine 
(99.9:0.1), to afford the title compound in 13% yield, 18mg. 

"•H NMR{CDaOD, 400MHz} 6: 1.60(m, 2H), 1.61{m, 2H), 2.02{s, 3H), 2.06{s, 3H), 
2.97(m, 2H), 3.13-3.43(brm, 2H), 4.42(m, 1H), 6.78(d, 1H), 6.83{m, 2H), 7.12{m, 1H), 7.32(4 
IN). 7.3S{d, 1H). 7.49{s, 1 H); MS ES+ m!z 417. 423 [MM]' 

Examples 2 to 30: 

The fof lowing compounds of the genera! formufa shown below were prepared from 
preparations 8 and 9< using a similar method to example 1. 




Ex. 
Wo. 




R 


Data 


Yield 


2 


ct 


H 


W[MR{CO^ODr400MH^^^^ 5; i'm{m, 2Hj, 
1 82(m. 2Hf, 2 16(s, 3Hf, 2 93(m, 2H}, 3 13- 
3.43(brm. 2H). 4.43(m. 1H). 6 78(d, IHi, 
6 85(m. 2H). 7 L-tim. 1H!, 7 A2{d 2H\ 7 58{d. 
2H), MS ESi- m;^ 403 [MH]' 


15% 


3 




CHs 


^HNMRiCDaOO, 405mHz} 5; 1 67{m. 2Hj, 
1.7S(m, 2H), 2.02{s, 3H), 2.06(s, 3H), 2,97(m, 
2H), 3.13-3.43{brm, 2H), 4.58{m, 1H), 6.84(d, 
IH), 7.Q0{d, 1H), 7,18{m, 1H). 7.27{d, 1H), 
7.31(d, 1H), 7.39(d. IH), 7,50(s. IH); MS 
ES+ m/z417pHr 


42% 



■43- 



No, 




R" 


Data 


Yield 


4 




H 


NMRiCDaOD, 400MHz) 5 1 67{nn, 2H) 
1.82(m, 2H), 2 17(s, 3H), 2 95(m 2H) 3 17 

3,42(brm, 2H). 4.58{m 1H) C £:4{d 1H^ 
7.01(d 1H). 7,18(m. 1H) 7 29[d 1H. 43.d 
2H). 7.58(d, 2H), MS ES+ m/z 403 [MH]' 


15% 


5 


ct 


CH, 


■H NMR(CD-50D, 400MH2^ 6 1 BC(m 2H) 
1.S0{m, 2H), 2.02{s, 2 OOs 3H^ 2 <^o(ni 
2H). 3.13-3.43(brm, 2HV 4 44(m 1Hi 6 80id 

1H)< 7.04{cl, 1H), 7.32(fD, 2H} 7 40{d 1H) 
7.48{s< 1H); MS ES+ m/z 451 [MHf 


18% 


6 




H 


NMRiCDaOD, 400MHz) 5; 1.61{m, 2HI 
184(m, 2H}, 2.18(s, 3H}, 294(m, 2H}, 3.15- 
3.45(brm, 2H), 4.42{m 1H),6 81(d 1H), 

7,03{s. 1H), 7,36(d. 1H), 7 42(d 2Hi 7 58fd 
2H), MS ES+ m/::439 [MHj 


16% 


7 




CHv 


■Hf¥^R(CDsOD, 406MH?>6 1 SDim ^'H) 
1-80{i-n. 2H), 2,02(s. 3H), 2 Oess 3H^. 2 SGtm 
2H)., 3.13-3. 43(brm,2H), 4 46im 1Ht 6S4{s 
2H), 6,90(s. 1H), 7.32(d, 1H}, 7.40fd, W\ 
7,49(s, 1H}; MS ES+ m/z 451. 457 [MHf 


17% 


' 8 




H 


NMRCCDaOD, 400MH2) 5; 1.60{m, 2H), 
183(m, 2H), 2.16(s, 3H), 2.94(m, 2H), 3.13- 
3,43{brm. 2H), 4 45{m, 1H}, 6.a4{s, 2H}, 
6.92(s, 1H)> 7.42(d, 2H). 7.58{cl, 2H); MS 
ES+ m/z 439 [MH]' 


17% 


9 




CH; 


H r^yR(CDr.OD. 400MH2:! 6 1 61(m, 2H) 
1 83{m. 2H:. 2 02!S. ?M) 2 06ts. 3H} 2 93tm 
2H), 3.13-3.43{brm, 2HI 4.59{m. 1H), 6.99{d. 

2H), 7.31 (d, 1H). 7.40{d, IN). 7.49(s, 1H). 
7.55{d, 2H): MS ES+ m/z 408 [MHf 


12% 


' 10 




H 




''HNMRiCDsOD, 400MHz} 5; 1 64(m. 2H), 
1.68{m, 2H), 217(s, 3H). 2.95(m. 2H), 3,14- 

3.43(brm, 2H), 4.59{m, 1H), 7.00(d, 2H), 
7,45{d. 2H). 7.59(m. 4HV MS ES+ m/z 394 
[MHf 


14% 









Data 


Yield 


No, 
















NMRiCDaOD, 400MHzj '5: i" 60{m, 2H\ 
1.a3{m, 2H), 2,02(s, 3H), 2 06(s, 3H), 2 98(m. 
2H), 3,13-3.43(bfm. 2H). 4 59{m 1H\ 7 20(m, 
3H), 7.30-7.42{m, 3H). 7 50i&, 1Hj. MS ES+ 
mfe 408 [MHf 


17% 


12 




H 


■H NMR(CD-50D, 400MH?> 6 1 60(m, 2H) 
1.S2(m, 2H), 2.12{s, 3H) 2S1{m, 2H), 3 10- 
3.42(brnn, 2H), 4.5S(m, 1Ht, 7 1S{m, 4H), 


11% 








7.22(m, 2H), 7.53{m, 2H). MS ES+ m!z 394 








[MHr 




13 


F 


CHs 


NMRiCDaOD, 400MHz) '5; leiS^m, 2H1 
1.82{m, 2H}, 2,02(s, 3H}, 2,06(s, 3H}, 2,96(m. 
2H). ai3-3.43(brm, 2H). 4.45(m. 1H), 6.73{m, 
1H), 6.85(m, 1H), 6.89(m, 1H)< 7.32(cl, 1H), 
7.40(d, 1H), 7,50{s, 1H): MSES+m/z419 
[MHf 


18% 


14 


F 


H 


~H MMRiCD.OD. 400MH;?) 5 i 6£(m 2H\ 
1.84im, 2H). 2 15{s, 3H> .?94(m 3H} 3 13- 
3,43{brm, 2H), 4,45(m, 1H), 6,77{m, W\ 
6.85(m. 1H). 6.95(m. 1H). 7.42(d. 2H), 7.58(d, 
2H); MSES+m/z4051ft/lHr 


14% 


15 






NMR{CDsOD. 400¥Hz) 6- i.59(m. 2H) 
180{m. 2H), 2.02(s, SH). 2.06(s, 3H), 2.S9- 
3.01{m< 2H), 3,13-3.43(brm, 2H). 4.39{m. 1H), 

6.64£m, 1H). 6-80{ni, IH), 6.99(m, 1H). 
7,05im, 1H> 7 30,'d, 1H}. 7 40fd.1H), 7.50!s, 
1HV MS ES+ m/2 419[MHr 


17% 


16 




H 


'H NMR(CD,OD. 466mh?) 6. 1.59{m, 2H), 
1 82(m, 2H}. 2.15fs, 3H}. 2.93fm, 2H;. 3 15- 
3,45{brm. 2H), 4,38(m, 1H), 6,62(m, 1H), 
6,79{m. 1H), 7,05{m, 1H). 7.43(d, 2H), 7.58(d, 
2H); MS ES+ m/z 405 [MHf 


17% 



■45- 









Data 


YieW 


No, 










17 


X.,' 




'H NMR{CD30D, 40MHzj '5: i,58{m, 2H), 
1.78{m. 2H), 2,02(s, 3H), 2,06{s. ZH), 2.90- 
S.OKrn, 2HK 3.13-3.43(brtTi, 2H), 3 68(s, 3H). 


23% 








4.39{tn., 1H), 6,35(m, 1H}. 6,42{d, 2H). 








7.06{m, 1H), 7,30(d. 1H), 7,40(d. 1H), 7 48(s. 
1H); MS ES+ m/z413[MH]' 




18 


rV 


H 


'H NMR{CDvOD. 400MHz) 5; 1.61{m. 2H), 
1.82(m, 2HK 2 18(s, 3H). 2 92(m, 2H). 3.14.. 
3.43{brm, 2H), 3.66(s. 3H), 4.40(m, 1H). 
6,42{m, 3H), 7.05(m, 1H), 7.42(d< 2H), 7.56(d. 
2H); MS ES+ m/z 399 [MHf 


12% 


19 


F 




''H NMR{CDsOD. 460MHz) 6: i,62(m, 2Hj, 
1.83(m, 2H), 2.02(s. 3H). 2.05{s. 3H). 2.91- 
3.02(m. 2H). 3,13-3.42{brm, 2H). 4,58(m, 1H), 
6.99{m. 2H). 7.30;d, 1H). 7.40{d, IHt. 7.45{m. 

3H); MS ES+ m/z 451 [MH]^ 


21% 


20 




H 


'H NMR{CD,OD, 400MHz) 6 1.63{nn, 2HI 
1.8S(m. 2H). 2 17{s, 3H). 2 97{m. 2H}. 3.15- 

3.42{brtTs. 2H), 4,53im, IN), 6.99{m, 2H). 
7,40-7.51 (m, 4H), 7.60(cf, 2H), MS ES+ miz 
437CMHf 


17% 


21 


X 




'^H NMR{CDsOD. 400¥Hzj 6: i.'6i(m, 2Hj, 
182{m, 2H), 2.02(s, SHI 2.04(s, 3H), 2.91- 
3,02(m< 2H), 3,13-3.42(brm, 2H), 4.58{m, 1H), 
7.10{m, 3H), 7.36(d, IN), 7.38{m. 2H), 7 49(d. 
1H); MS ES+ mIz 451 [MH]' 


20% 


22 




H 


'H NMRfCD.OD, 400!viHz.) '6 i.64(m. 2H). 
185(m, 2H), 2,17{s, 3H), 2.95{m, 2H), 3.15- 
3.43{brm, 2H), 4.58(m, IH), 7.10(m, 3H). 
7,38(m, 1H), 7,42{d, 2H), 7.58(d, 2H}; MS 
ES+m/Z 437 EMHf 


15% 



Ex. 






Data 


Yield 


No, 










23 




CH? 


NMR{CD30D. 40MHzj '5: i,55{m, 2Hk 
178(m. 2H), 2 02(s. 3H), 2 04(s. 3H). 2.16(s, 
3H), 2 86-3 00{!Ti. 2H), 3 12-3 43fbfm, 2H}. 
A 32(m, 6 70id, 2H}. 6 98{d, 2H), 7 30id, 
1HK 7.33!ci, 1H) 7 48(d, 1H). MS ES+ mfe 
397 [MHr 


24% 


24 




H 


''H MMRtCD.OD. 'lOOMHz) 5 1 58tm 2H !. 
1 79(m 2Ht. 2 I7(m, 6H}. 2 90im. 2H), 3.13- 
3.43(brm, 2H). 4.34{m. 1H), 6.72{ci. 2H), 
6.99(d, 2H}< 7.42(d, 2H), 7.58(d, 2H); MS 
ES+myi383[MHf 


20% 


25 




CHj 


''H NMR{CDsOD. 460MHz) 6: i,58(m, 2Hj. 

1.80(m. 2H), 2.02(s. 3H). 2.06(s. 3H). 2.86- 
3.00{m. 2H), 3 11-3 41(btm, 2H). 4 39{m. 1H). 
6.82{tn, 3H}. 7 18{d, 2H). 7 31{d, 1H\ 7.35td, 
W) 7.49i'd, 1H); MS ES+ m/z 383 [MHf 


9% 


26 




H 


'H NMR{CD-.OD, 400MHz) 5 1.59tm, 2H\ 
1.82im. 2HK 2 14{s, 3HK 2 92{m. 2H), 3,15- 
3,43(brn-. 2H), 4 39im, 1H}, 6 82(m, 3H^ 
7,18{m, 2H). 7.42td, 2HK 7,57!d, 2H), MS 


18% 


27 






'^H NMR{CDsOD. 400¥Hzj 6: i.58(m. 2Hj. 

179{m. 2H), 2.02(s, SH). 2.04(s, 3H), 2.S9- 
3.01(m< 2H), 3,11-3.43(brm, 2H). 4.38{m. 1H), 
6,82(d, 2H), 7.14(d, 2H), 7 30{d, 1H), 7 40(d. 
1H) 7.45{d. 1H); MS ES+ mfz 417 [MH]' 


11% 


28 




H 


~H NMR{CD-,OD. 400MHz.) 6 1 61(m 7.Hi 
I81(m, 2H), 2,15{s, 3H), 2,91{m, 2H). 3.15- 
3.43(brm. 2H). 4.40{m. 1H), 6.84{d, 2H), 
7.18(d, 2H)< 7.44(d. 2H). 7.58(d, 2H); MS 
ES+m/z403EMHf 


1S% 



■47- 



Ex. 

No, 






Data 


YieW 


29 


F 


CH? 


NMR{CD30D. 40MHzj '5: i,57{m, 2Hk 
179(m. 2H), 2 02(s. 3H), 2 05(s. 3H). 2.10(s, 
3H), 2 89-3 02{m. 2H), 3 14-3 42fbfm, 2H}. 
A 37(m, 1H} 6 58im, 2H). 7 OOim. 1H), 
7.30{d, 1H). ?,40!ci, 1H) 7 48(s. 1H), MS ES+ 
m/z415[MHr 


11% 


30 


F 


H 


~'H iMMR{CDvOD. 'lOOMHz) 5 1 6S(m 2H !, 
1.81{m, 2HK 2,04(s, 3Hi. ? I5(s, 3Hi, ?91(m. 
2H), 3.12-3.42(bfm. 2H), 4.37{m. 1H), 6 54(m, 

2H), 6.99{m, 1H). 7.42(d, 2H), 7.58(d< 2H); 
m ES+ m/z 401 [MHf 


18% 



Exampte 31 : 2-{f1-r4-(4-Ch>orophenvl)-5-m6thvl-4ff-1.2.4-triazol-3-vllPiP6fidine- 
4-yl> ox y)pyfidine 




5 A mixture of the product of preparation S {100mg, 0.34mmo!), sodium hydride (50% 

dispersion in mineral oil, 30mg, 0.68mmol), 1~methyi~2-pyrrolidlnone {2mL), and 2- 
chioropyridine {78jjL, 0.68mmol) were heated under reflux for 16 hours. The reaction mixture 

v^-as then diiutsd with ethy! acetate and washed with brine (x5). The organic solution was 
dried over magnesium sulfate and concentrated in vacuo. Purification of the residue by 
10 column chromatograpi^y on silica gel, eiuting with dichioromethane;methano!;0.88 ammonia 
90:10:1, afforded the title compound as a foam in 54% yield, 69mg. 

'H Nf>;1R(CDCln. 400!V1Hz) 5; 1,68(m, 2H), 1.95(m< 2H}, 2.21(s, 3H), 2.96(m, 2H), 
3.26(m. 2H), 5,11(m, 1H), 6.63(m, 1H), 6.80(m, 1H)< 7.28{m, 2H), 7.52(m, 3H), 8.05{d. 1H); 
m APCI+ m/z 370 [MHf 



■48- 



Examole 32: 2-»1 -r4-<4-Chiorophenv{)-5-m6thvi-4tf-1 .2.4-triazol-3-vll-piP6ridin- 
4-Yl>oxv}pYrimidme 

Sodium hydride (60% dispersion in minerai oil, 17mg, 0.44mmoi) was added to an 
S ice-coid soiution of t^e product of preparation 9 (100mg, 0.34mmol) in tetrahydrofuran {2mL) 
and the mixture was stirred for 20 minutes. 2-Ciiioropyr)mtdine (76mg, 0.68mmoi) was added 
and tfie mixture was stirred at room temperature for 3 iiours, Tiie reaction mixture was tiien 
diluted with dichloromethane, washed with brine, dried over magnesium sulfate and 
concentrated in vacuo. The residue was purified by column chromatography on siiica gel, 
10 eiuttng vs'ith d!chioromethane:methano!;0,88 ammonia, 90:10;1, to afford the title compound in 
48% yieid, 60 7mg 

'H NMRtCDCIj, 400MHz) 5: 1.73{m, 2H), 1.99{m, 2H), 2.22{s, 3H), 2.98(m, 2H),. 
3.32(m, 2H}, 5.06{m, 1H), 6,69{m, 1H), 7.27(m, 2H), 7.45{m, 2H), 8.45(d, 2H); MS APC!+ 

mfe 371 IMHf 

15 Example 33: 2-({1-r4-{4.Chiorophenvi)^^m6thQxymethYt?^H-1,2,4-tfiazQi-3- 

vnptpertdin-4-vj}oxv)pvrid(ne 




Ci 



A mixture of the product of preparation 13 {252g, 0.69mmo!) methoxyacethydrazide 
20 (80mg, 0-77mmol) and tnfiuoroacetic acid {26mL, 0.35mmol) in tetrahydrofuran {15mL) was 
heated under reflux for 5 hours The reaction mixture was then cooled to room temperature, 
diluted with ethyl acetate and washed with brine. The organic phase was dried over 
magnesium sulfate and concentrated in vacuo and the residue was purified by column 
chromatography on silica gel, eluting with dichloromethane: methanol. 95:5, to afford the title 
25 compound in 65% yield. 180mg. 

■"H NMR{CD;<0D, 400MHz) d; 1,73{m, 2H), 1.98{m, 2H), 3,05{m, 2H), 3.37{m, 5H). 
4.31{s. 2H), 5.16(m, 1H), 6.68^m. 1H). &82{m, 1H). 7.42-7.58{m, 5H), 8.09(d,, 1H); MS ES+ 
m/z400{MHf 



Examples 34 to 38: 

The foilowng compounds of genera! formula shown below were prepared from the 
product of preparation 31 and the appropiiate hydrazide, using a similar method to example 
33; 




No, 




Data 


Yield 


34 




'H NMRlCDCis, 460MHz) 5: i 73{m, 2H}, 
198(m. 2H). 3.02(m. 2H), 3.35{m, 2H), 5.06(m, 

1H), 5 58{s. 2H), 6 89{m, 1H), 7.12{d, 2H), 
7.38{d, 2H), 7.49(s< 2H), 8.45(d, 2H); MS APCf 
438 m/z [MH]'" 


23% 


35 




'H HMR{C03OD, 400MH2) 5: 1 73{nr 2H), 
1.98{m, 2H), 3 06{nr 2H). 3.35(m. 2H), 5 09!m, 
1HK 5.68{s. 2H), 7.05{m, 1H), 7_39{d, 2Hi 
7.59{d, 2H), 7.62is. 1H). 7.81is, IH), 8.55(d. 
2H); MS APCi' 438 m/z JMHf 




36 




'H NMRlCDCis, 46OMHZ) 6: i.72('m, 2H}, 
1.99{m. 2H), 2.34(m, 4H), 2.68(m, 4H), 2.97(m, 
2H}, 3.30{m, 2H}, 3,60(m, 4H), 5.08{m, 1H). 
6.89(m< 1H), 7.29{m, 2H). 7,56{d, 2H), 8.47{ci. 
2H); IVIS APCr" 470 miz [MHf 


68% 


37 




''H NMRiCOCb, 4d6MHzj 5: 'iZQ{m, 
2H), 150(m, 4H), 1.76(m, 2H). 2.00{m, 2H), 
2.30(tn, 4H), 269(m. 4Hj. 2.99im. 2HK 3,32{m, 
2H), 5.09{m, 1H), 6,90(m, 1H). 729(m. 2H), 
7.50(d. 2H), 8.50(d, 2H); US APCI* 468 m/z 
[MHf 


0% 


38 




NMRrcOaOD, 400lviHzj B: 1."l8{t 
3H}, 178(m, 2H), 2.00(m, 2H). 3.05(m, 2H), 
3.27-3.45{m, AH), 4.39{s, 2H). 5.20(m, 1H), 
7.05(m, 1H), 7.5S(d. 2H)> 7.62{d. 2H), 8.55(d. 
2H); MS APCi+m/z415i:wiHf 


3% 
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Examples 36 and 37; hydrazide intermediates can be purchased from 
Chem, Div. inc. 

Example 39: N■i^ ■r4-{4-ChlorophenY{)-5-methvMW-1 ,2,44f iazol-3-ytl-piperidin^- 
viypvfimidtn-3-amine 



The title compound was prepared from the product of preparation 26 and 
acethydrazide, using a similar method to that of example 33, as a soiid in 58% yield, 

NMR(CDCl3, 400IV1H2) 5: 1.44{m, 2H), 2.00{m, 2H). 2.23(s, 3H), 2.96{m, 2H). 
3,31(m, 2Hi 3.94(m, 1H), 4.96(m. 1H). 6.51(m, 1H), 7.28(d, 2H}, 7.52(d. 2H), 8,24{m, 2H); 
MS APCr 370 m/z [MHf 

Exarriple 40. fV-(1-i;4-(4-Chioropherivi)-5-nr]ettivi-4H-1,2,44r)azoi-3-vi]-pipefidin-4-vi}- 
W-methviPvridin-2-amine 



acethydrazide, usfng a similar method to that of example 33, as a soiid in 58% yield. 

"'H NMR{CDCI., 400MHz) 5: 156-1 78{m, 4H), 2 22(s, 3H). 2.80(s, 3H), 2 98{m, 2H), 
3.38(m. 2H), 4.63{m. 1H), 6.44{d, 1H), 6.51(m, 1H), 7.25(d, 2H), 7.42(m, 1H), 7.50(d, 2H). 
aiO(m, IN); !V!S APCr 383 m/2 (MHf 

Example 41 : Af-f 1 -r4-f4-Chloroph6nvll-S-m6thvi-4Jf-1.2.4-triazol-3-vn-p»oer»diri-4- 
vft-yy-meth vipvrim 



A mixture of the product of preparation 19 (90mg, 0,2mmoi), 2-ciiloropyrimtdine 
(23mg, 0.2mmo!) and N.N-diisopropytethyiamine {I30mg, immol) in ethanof (2mL) was 





The titie compound was prepared from the product of preparation 27 and 



CH., 
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heated under reflux for 18 hours. Tic analysis showed that 50% starting material remainsd 
and so 2-bromopyrimfdtne (32mg, 0.2mmoi), potassium cartonate (27.6mg, 0.4mmoi) sodium 
iodide {10mg} and 1-methyl-2~pyrrolfdfnone {2mL) were added and the reaction mixture was 
heated under reflux for a further 18 hours. The mixture was then diluted with ethyl acetate, 

5 washed with brine, dried over magnesium suffate and concentrated in vacuo. Purification of 
the residue by column chromatography on sfiica gel, eiuting wth 
dtchforomethane:methanol:0.88 ammonia, 90:10:1, afforded the title compound in 30% yield, 
23mg 

NMRiiCDsOD, 400IV!Hz) & 1.58{m, 2H), 1.77(m. 2H), 2,23{s. 3H), 2.82-3.00(m, 
10 5H), 3 38{m, 2H), 4, 70(m, 1H), 6.57(m, 1H), 7.50{d, 2H), 7.65(d, 2H), 8.30{m. 2H); MS APCf* 
364 m/2 [MHf 

Example 42: NAi -r4.^4-Chloroph6nv»-5-methvMH.1.2.4-tf iazol-3.vn.p»peridin-4. 
y { > p yridtn-2^m(ne 




15 A mixture of the product of preparation 17 (lOOmg, 0-34mmo!), l-bromopyndine 

(54mg, 0-34mmol), sodium ferf-butoxide (3Smg, 0.39mmo!), 1,3- 
bis{diphenylphosphf no) propane (5,6mg, 14{jmoi) and tris {dibenzylldeneacetone) 
dfpafladlum{0) {6.3mg. 6.8fjmo!) in toluene (5mL) was heated under reflux for 18 hours. The 
mixture was then diluted with ethyl acetate and washed with brine jind the organic solution 

20 was dried over magnesium sulfate and concentrated m vacuo. The residue was; punfted by 
ctjiumn chromatography on stt!ca gei, eiufing v/ith dich!oromethane:methanol:0,88 ammonia, 
90:10:1 and the relevant fraction v^'ias triturated with ether to afford the title compound in 6% 
yield. 8mg. 

'H NMR{CDsOD. 400MHz) 5: 1.39(m, 2H), 1.89{m. 2H). 2.20(s, 3H), 2.32{m. 2H), 
25 3.18-3.38{m, 2H). a75(m, 1H), 6.50{m, 2H). 7.39{d, 1H), 7.51{d. 2H), 7,64{m, 2H), 7.89{m, 
1H); MSAPC!* 370mfe [MHf 

jExam|})l6 ,,, 43: W:{1-f4:|4:Chtorpphe 

4- yl}-3-nitropyridm-2-amine 
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Triethyiamine {0.84mL, 6.03mmoi) and 2-Ghioro-3-nitropynd)ne (319mg, 2.01 mmo!) 
were added to a suspension of the product of preparation 17 {1g, 2.01mmoi) in 
tetrahydrofuran (lOmL) and the mixture was stitred for 18 hours at room temperature. N,N- 
5 Dimethylformamide (3 drops) was added and the mixture was heated under reflux for 24 
hours. The solvent vras then evaporated under reduced pressure and the residue was 
partitioned bet\\'een water and dichtoromethane The organic layer was separated, vvashed 
with brine, dried over magnesium sulfate and concentrated in vacuo. The residue was 
purified by column chromatography on silica get, eiuting with dichloromethane:methanoi;0.88 
10 ammonia, 100 0:0 to 95:5:0,5. The appropriate fractions were evaporated under reduced 
pressure and the residue was azeotroped with ethyl acetate to afford the title compound as a 
yeiiow solid in 30% yield, 250mg. 

'H NMR(CDCl3, 400MHz) 5: 147{m, 2H), 1,97{m, 2H). 2.ie(s, 3H), 2,93{m, 2H). 
3.29(m, 2H), 4.24(m< 1H), 6.56(d, 1H), 7.30(d, 2H)< 7.54(d, 2H), 8.05{d, 1H), 8.36(m. 1H), 
15 8,39(m, 1H); MS APC!+ m/z 414 [iVIHr 

Examples 44 and 45 

The foiiowing compounds of the general formuia shown beiow were prepared from 
the product of preparation 17 using a similar method to example 43: 




H 



Cf 
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No. 




Data 


- ■ i : 


W 




'h NMR{CDCU 406mHz)5: 155{m, 2H), 2 66{m, 2H), 
2.24(s. 3H), 297(m, 2H}, 3.36{m, 2H), 3.59{m, 1H), 
6,63(m, 1H}, 6.81{d, 1H), 7.27{d. 2H), 7 40(m, 1H), 

7.54{d. 2H), 8.00(d, 1H)< 8,15{d, 1H): MS ES+ m/z 435 
[MHf 


49% 


45 




NMRC'CDCis, 4dQMH2) 5: 1.48(m. 2H), 2.Q2(m, 2H), 
2.24(s. 3H), 2.96(m. 2H?, 3.33{m, 2H). 4.00{m. 1H), 
5,01{d, 1H). 7.26{d, 2H), 7.52(d. 2H), 7,65id, 1H). 
7.89(m. 1H): MS APCI+ m/? 404 [MHf 


71% 



Exampfe 44: Reaction carried out in refluxing methanol instead of tetrahydrofuran 
Example 46: jtf^-l1-f4-{4.ChlQroohenvn-5-m6thvl-4tf.1.2.4-tria20l-3.vlI-Diperid)n- 
4-y l}pyridine-2,3-d tarn tne 




5 The product of exampie 43 (200mg, 0.48mmo!} and Raney Nicker^ (20mg) were 

added to a mixture of tetrahydrofuran (15mL} and ethanoi {7mL) and the mixture was stirred 
under SOpsi of hydrogen gas for 18 hours. The reaction mixture was then filtered through 

glass fibre paper and the filtrate was concentrated in vacuo. The residue was azeotroped wth 
dichforomethane to give a white soiid^ This solid was purified by column cfiromatography on 

10 silica gef, eiuting with diGhloromethane:meth3noi:0,88 ammonia, 90:10:1. The relevant 
fractions were concentrated in vacuo and the residue was azeotroped with dichforomethane 
to afford the title compound as a pale yellow solid in S6% yield, I76trig. 

■•H NMR{DMS0, 400MHz) 6: 1.33{m, 2H). 1.84{m. 2H), 2.11(s. 3H), 2.76{m, 2H}, 
3.15(m, 2H), a90{m, 1H), 6.29(m, 1H), 6.62{d, 1H), 7.30{d, 1H), 7.52(d, 2H), 7,64(d, 2H); MS 

15 APCf+ mfe 384 [MH]* 

Example 47: Af.^1-F4^4.ChtQrQphenvl)-5.methYi.4tf-1,2,4-tria2ol^-VlVptp6ridin- 
4-vl}beirtzene-1 .2-<liam ine 
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The title compound was prepared from the product of example 44, using a similar 
method to that of example 46, in quantitative yield. 

'H NMR(C0C!3, 400MHz) 5: 140{m, 2H), 1.97{m, 2HI 2.25(s, 3H), 2.92{m, 2HI 
a28(m, 2H), 3.68{m, 1H), 6.57(m. 1H), 6,63(m, 2H), a72{m, 1H), 7.27{d, 2H). 7.51(d, 2H); 
MS ES+ m/z 405 [MHf 

Exampte 48: 2-({ 1- f 4- (4-Chlorophenyt)-5-(methoxYmethy t H^-'^T2,4-tr{a20j-3- 
yllpiperidi n-4-yt}oxy Ipyf i midine 

O "CH, 



a 

A mixture of the product of preparation 31 (200irtg, 0 55mmo!) and 
methoxyacethydraztde (57mg, 0.55mmoi) in "butanol (2mL) was heated at 140°C for 18 
hours. The mixture was then cooled to room temperature, difuted with ethyl acetate and 
washed with water and brine. The organic solution was dried over magnesium sulfate, 
concentrated in vacuo and the residue was purified by column chromatography on silica ge!, 
efuting with dichioromethane:methanol:0.88 ammonia, 90;10;1, to afford the title compound in 
45% yield, 100mg. 

NMR{CD:iOO, 400MHz) 6; 1.78(m, 2H), 2,00{m. 2H), 3.04{m, 2H}. 3.24(s, 3H). 
a32{m, 2H), 4.33{s, 2H), 5.09{m, 1H), 7.05{m, 1H), 7.57{d, 2H), 7.64{d. 2H), 6.52{d, 2H); MS 
ES+ m/z 401 [MHf 

Exampte 4Q: 2■4^ -f4-(4-Chtoro-pheny l)-S-metfivMH-f 1 .2.41triazo)-3-y)l-piperidi n- 
4-yiami noybenzonitriie 




The piperidine of preparation 9 (830 mg, 2.85 mmot) was mixed with 2-fluoro- 
benzonitriie (3.45 g, 28,5 mmol) and potassium carbonate (565 mg. 5.7 mmol) in 1-methyl-2- 
pyrroiidinone (5 m!j and was heated at 120*C for 18 hours. The reaction mixture was cooled 
to room temperature and was partitioned ijetween water and ethyl acetate. The organic 
phase was washed three times with water, then bnne, then dried over magnesium sulphate, 
filtered and the filtrate evaporated under reduced pressure. The residue purified by 
chromatography on siiica gei using a gradient of methanol, from 0 to 5%, in dichloromethane 
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as eluant. The isolated soiid was triturated with diethyl ether to give the title compound as an 
off-v^ite solid (640 mg), 

NMR (-ilOOMHz, COCy: S 1.44 (ru, 2H). 2.03 (d. 2H), 2.16 {s, 3H). 2.92 {t, 2H), 
3.38 (d, 2H), 3,47 (m, IN). 4.38 (d. 1H). 6.66 {m, 2H), 7.31 {m. 2H}. 7.38 {m, 2H). 7.67 {d. 
2H); APCi i7i/z 393 (MHf 

Example 50: 2 f 1 ■f4-{4-Chtoro-ph6nvli-S-methvt-4H41,2.41triazoi-3-va-pip6rid)n- 
4-vlami nol-benzamide 



The benzonitrite of example 49 (450 mg, 1.15 mmol) was dissolved in dioxan (15m!) 
and 6N aqueous sodium hydroxide (2ml, 11.5 mmol) was added. The mixture was heated to 
lOO'C for 48 hours. Further 6N aqueous sodium hydroxide {2m\, 11.5 mmoi) was added and 
the heating continued for a further 48 hours. The reaction mixture was cooled to room 
temperature and partitioned between 2N aqueous sodium hydroxide and ethyi acetate. The 
organic phase was washed with l:;rine^ dried over magnesium suSphate, filtered and the filtrate 
evaporated under reduced pressure. The residue was purified by triturating with diethyl ether 
to give the title compound as a yellow solid {363 mg). 

NMR C400MHZ, CD3OD): 8 142 {m, 2H), 1.97 (d. 2H}. 2.13 {s, 3H), 2.95 (t, 2H), 
3.28 (m, 2H), 3.53 (m, 1H), 6.57 (t, 1H). 6.77 (d, 1H), 7.24 (t, 1H). 7.51 (m, 3H), 7.64 (d. 2H); 
APCi; m/z 411 [MHf. 

Exampte 51 : 3-P-{3-ChjQfo-phenoxy}-azetidin-1-vll-4-{4-chjQfo-phenvn-S- 
methvt.4H.ri,2.41triazote 



780 mg of the compound from preparation 35 (2,12 mmoles, 1 eq.), 470 mg {6.37 
mmoles, 3 eq.) of acetic acid hydrazide and 250 mg (4.25 mmoles, 2 eq.) of acetic acid were 
dissolved m 15 ml of n-butanol, and the solution was heated at refiux for three days. The 
solvent was then removed under reduced pressure, and the residue was purified by flash 
chromatography using a gradient of DCM and DCM:MeOH (95:5 v/v), affording 319 mg (39%) 
of the title compound. 





-56- 



'HNMR(CDCl3, 400MHz): 2.20 (s. 3H), 3.90(m, 2H), 4.10{m, 2H), 4.90 {m, 1H), 6.55 
(m. 1H), 6.62 (m, 1H), 7.00 (m, 1H), 7.20 {m, 1H). 7.25 (m, 2H), 7,50 {m, 2H}; MS APC!+ m/z 
317 [MHf 375 {pius isotopic peaks). 

AH of the compounds of tfie Examples have been tested in the assays described 
5 above and found to have a Ki value of fess than 500 nM. 

Examples of specific test results are tliustratecf below 



Table 2. 



Example No 


Ki (nM) 


26 


3.19 


33 


1.28 


34 


1.06 


38 


0.96 


40 


0.50 


41 


1.49 
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CLAIMS: 



1. 



A compound of formuia {!); 




or a pharmaceuticaiiy acceptable derivative thereof, wherein 

R represents Cj galKyi {optionally substituted by Ci.ea!Kyioxy or Het), or C<,tialkyloxy; 

R ' and independently represent hydrogen, halo or C,^afkyf; 

ring A represents Het"'; 

X represents O or NR^; 

represents hydrogen orCi-saiKyi; 

ring B represents a phenyl group or Het^, either of v^^ich may be optionaify 
substituted with one or more groups selected from hafo, CN, Ct.salkyloxy, CFj, Ci^alkyl. NHj 
and HQs] 

Het and Het' independentiy represent a 6- or 6-membefed saturated, partiaily 
unsaturated or aromatic heterocyclic group comprising either (a) 1 to 4 nitrogen atoms, (b) 
one oxygen or one sufphur atom or {c) 1 oxygen atom or 1 sulphur atoms and 1 or 2 nitrogen 
atoms; 

Het^ represent a 5- or 6-membered aromatic heterocyclic group comprising either (a) 
1 to 4 nitrogen atoms, (b) one oxygen or one suiphur atom or (c) 1 oxygen atom or 1 sulphur 
atoms and 1 or 2 nitrogen atoms. 

2. A compound according to ciaim 1, wherein R represents methyl, methoxy; 
methoxymethyl or ethoxymethyi; 

3. A compound according \o cteim 1, wherein R represents methyiene-Het and 
Het represents tria^oiy!, morphofinyj or pipendiny!; 

4. A compound according to ciaim 1 or ciaim 2, wherein R' represents chloro; 

5. A compound according to any of claims 1 to 4, wherein R'" represents 
hydrogen or methyl; 

6. A compound according to any of claims 1 to 5, wherein ring A is attached to 
the trtazoie ring via a nitrogen atom; 

7. A compound according to any of claims 1 to 6, wtierein ring A represents 
piperidtnytene; 

8. A compound according to any of claims 1 to 7, wherein X represents O; 

9. A compound according to any of claims 1 to 7, wherein X represents NR^ and 
represents H or Me; 
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10. A compound according to any of claims 1 to 9, wherein ring B represents 
phenyl, pyridinyl or pyraztnyi; 

11. A compound according to any of claims 1 to 10, wtierein ring 8 is mono- or 
df~ substituted, 

5 12. A compound according to any of claims 1 to 11, wherein the substituent or 

substftuents on ring B are independently selected from F, CI, CN, methyi, methoxy, CFs, NO^, 
and CONHj: 

1 3. A compound accofding to ciaim l selected from: 

1- |4-{4-Chloro-p!ienyl)-5-methyM}-i-n.2,4]trtazole-3-yl]-4-phenoxy-piperid!ne; 
1 0 2-({ 1 -[4-(4-ChlorophenyO-5-< mettioxy methyl )-4H-1 , 2, 4-triazoi-3-yi]pi peridi n-4- 

yi}oxy)pyridine; 

2- {1-[4-(4-Chtoro-plienyi)-5-^1,2,3]tria20ie-2-yimethyi-4H-(12,4]tria20le-3-ylj-p!peridin- 
4-yjoxy}~pyrim!dine; 

2-{i-[4-{4-Chioro-phenyi)-5-ethoxy-4H-[12,4}tria20le-3-yij-piperidin-4.yioxy}- 
15 pyrimidine; 

/V'.{1 .[ 4-( 4-C hloropheny 1 )-5-methy 1-4 1 ,2, 4-triazol-3-yl]-piperidi n-4-yl}- /V- 
methylpyridin-2-amine; and 

W-{1-[4-(4-Chlorophenyl)-5-methyl-4W-1.2,4-trtazo!-3-yl3-pipend!n-4-yl}-A.'- 
methylpynmtdin-2-amine: 
20 14. The use of a compound according to any of claims 1 to 1 3 as a medicament. 

15. A method of treatment of a mammal, including a human being, to treat a 
disorder for wbicfi a Via antagonist is indicated, comprising administering a therapeutical iy 
effective amount of a compound according to any of claims 1 to 13. 

16. A method of treatment of a mammal, including a human being, to treat anxiety, 
25 cardiovascuiar disease {including angina, atherosclerosis, hypertension, heart failure, edema, 

hypernatremia), dysmenorrhoea (primary and secondar/). endometriosis, emesis (tnctuding 
motion sickness,), intrauterine grovvtli retardation, tnftammation (inciuding fheumatotd 
arthritis), mittiesmercii^, preciampsia. premature ejaculation, premature (preterm) labour or 
Raynaud's disease, comprising administering a therapeutically effective amount of a 
30 compound according to any of claims 1 to 1 3 to a patient suffering from such a disorder, 

1 7. A method of treatment according to claim 1 5 or ciaim 16, wherein the disorder is 
dysmenorrhoea {primary or secondary). 

16. Use of a compound according to any of claims 1 to 13 in the manufacture of 
a medicament for the treatment of a disorder for v^ich a Via receptor antagonist is indicated. 
35 19. Use of a compound according to any of daims 1 to 13 in the manufacture of a 

medicament for the treatment of anxiety, cardiovascular disease (including angina, 
atherosclerosis, hypertension, heart failure, edema, hypernatremia), dysmenorrhoea (primary 



and secondary), endometriosis, emesis (tncfuding motion sickness), intrauterine growth 
retardation, Inflammation (including rtieumatoid arthritis), mittiesmerchz, precfampsia, 
premature ejaculation, premature (preterm) labour or Raynaud's disease. 

20. Use according to claim 18 or ciaim 19, v*erein the disorder is 
5 dysmenorrhoea {primary or secondary). 

21 .A pharmaceutica! fofmuiation inciudtng a compound according to any of 
claims 1 to 13, together wth a pharmaceuticaily acceptable excipient, diluent or carrier, 

22. A combination of (A) a compound according to any of ciaims 1 to 13, and (B) 
another pharmacologically active ingredient. 
10 23. A combination according to ciatm 22, wherein (8) is an oral contraceptive, 

PDEV inhibftor, COX inhibitor, NO-donororL-arginine. 

24. Use of a combination according to claim 22 or claim 23, for the manufacture 
of a medicament for combination therapy by simultaneous, sequential or separate 
administration, in the treatment of dysmenorrtioea. 
IS 25. A method of treating dysmenorrhoea comprising admsiistering to a subject in 

need of such treatment a combination of amounts of (A) and (B) according to ciaim 22 or 
claim 23, which afe together effective 

26, A pharmaceutfcaS product containing a combination of (A) and (B) according 
to claim 22 or claim 23, as a combined preparation for stmuftaneous, separate or sequential 
20 use in treating dysmenorrhoea (Primary or secondary). 



TRiA20t£ PERiVATIV£S 
ABSTRACT 

Compounds of formula (!); 




m 



or a pharmaceuticatly acceptable derivative thereof, wherein 

R represents Ci.eai!<yi {optionaiiy substituted by Ci.i^alkyloxy or Het), or C^ealkyloxy; 

R"* and R" independently represent hydrogen, haio or C^fjalkyl; 

ring A represents Met'; 

X represents O or NR*; 

R^ represents hydrogen orCgafkyf; 

ring B represents a pheny! group or Het", either of which may be optionally 
substituted wth one or more groups selected from hato> CM, Cv*:.alkyloxy, CF?. Ct saiky!, NH;; 
and NO^; 

Het and i^et' independently represent a 5- or 6~membered saturated, partially 
unsaturated or aromatic heterocyclic group comprising either (a) 1 to 4 nitrogen atoms, (b) 
one oxygen or one sulphur atom or (c) 1 oxygen atom or 1 sulphur atoms and 1 or 2 nitrogen 
atoms; 

Het^ represent a 5- or 6-member6d aromatic heterocyclic group comprising either (a) 
1 to 4 nitrogen atoms, (b) one oxygen or one suiphur atom or (c) 1 oxygen atom or 1 sulphur 
atoms and 1 or 2 nitrogen atoms are useful for treating anxiety, cardiovascular disease 

(including angina, atherosclerosis, hypertension, heart failure, edema, hypernatremia), 
dysmenorrhoea (primary and secondary), endometriosis, emesis (including motion sickness), 
intrauterine growth retardation, inftammation {including rheumatoid arthritis), mittlesmerchz, 
preclampsia, premature ejaculation, premature (preterm) labour and Raynaud's disease. 



